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APPENDIX D

Analytical Data and
Validation Documentation

Dl Ground-Water Data Validation Documentation
D2 Surface-Water and Stream-Sediment Data Validation

Documentation
D3 Hall's Brook Holding Area and Metals Mobility Data

Validation Documentation
D4 Hall's Brook Holding Area Calculations
D5 Fish Tissue: Laboratory Analytical Results
D6 Ecological Assessment: Exposure Parameters and Example

Calculation
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Corporation

March 19, 1992

Ms. Martha Smith
Roux Associates, Inc.
775 Park Avenue, Suite 255
Huntington, NY 11743

RE: Industri-Plex
Woburn, Massachusetts
ENSECO-East
Volatiles: 14 low concentration aqueous samples

Dear Ms. Smith:

A validation was performed on the organic analytical data from 14 low level aqueous samples collected
at the Industri-Plex site. The data were evaluated based on the following parameters according to the
Region I Laboratory Data Validation Functional Guidelines for Evaluating Organic Analyses. November,
1988:

* - data completeness
- holding times

* - GC/MS tuning
- calibrations
- field and laboratory blank results

* - system monitoring compounds/surrogate spike recoveries
* - matrix spike/matrix spike duplicate

- field duplicates
* - internal standard performance

- tentatively identified compounds
* - compound identification

- compound quantitation

* All criteria were met for this parameter.

Table 1 summarizes the validation recommendations which were based on the following information:

44 Brattle Street, Cambridge, MA 02138 • (617)576-1555 • Telefax (617)864-8469
Environmental Consultants with Offices in Cambridge, MA and Boulder, CO



Ms. Martha Smith
Industri-Plex - Ground Water
Page 2

General

The data were provided in two packages. The first case, 18710, contained the data for the 12/16/91
sampling. The second package, case 18748, contained the data for the 12/17/91 sampling. Both cases
are included in this report and are considered to be part of the same sample delivery group.

Holding Times

Samples OW-52B, OW-54B, OW-54C, OW-56B, OW-56C, and OW-100 were not preserved and were
analyzed 8 to 10 days from sampling, which exceeds the Functional Guidelines criterion of analysis of
unpreserved volatile samples within 7 days of sampling. The criterion applies to aromatic compounds
only, which may be subject to bacteriological degradation. The positive results have been estimated (J)
as well as the nondetect results (UJ) due to the possibility of compound degradation. The positive results
may be biased low and the possibility of false negatives exists.

Calibrations

The volatile organics analyses were performed on instrument HP-V2. The initial calibration, performed
on 10/15/91, was compliant. High percent differences (%Ds) were noted for chloromethane (29.3%) and
chloroethane (25.3%) for the water continuing calibration on 12/24/91, but these compounds were not
detected in the associated samples and therefore no action was required. A high %D was also noted for
chloromethane (26.0%) for the continuing calibration on 12/27/92. No action was required as the
compound was not found in any field samples. All other water volatile calibrations were acceptable.

Field and Laboratory Blank Results

Contaminants detected in the volatile field, trip, and laboratory blanks are summarized in the following
table. There were two trip blanks and one field blank associated with this project. The action do not
apply to the trip and equipment blank samples.

Blank Actions:

Compound

methylene chloride

acetone

2-butanone

Max. Concentration
(ug/L)

1

4

7

Action Level
Water (ug/L)

10

40

70

- value < CRQL; report CRQL followed by a U.
- value > CRQL and < action level; report value with a U.
- value > CRQL and > action level; report value unqualified.

Gradient Corporation



Ms. Martha Smith
Industri-Plex - Ground Water
Page 3

The action level values were compared to sample values after application of sample dilution factors.
There were no positive results for methylene chloride in any field samples. The positive acetone results
in samples OW-56B, OW-56C, and OW-100 were considered nondetects due to blank contamination and
the results were qualified with U. The positive acetone result in sample OW-54A was replaced with the
CRQL which were qualified U due to uncertainty in the quantitation limit. The positive 2-butanone result
in sample OW-S4C was changed to a nondetect and qualified with U. The positive 2-butanone result in
sample OW-56C was changed to the CRQL followed by U.

Field Duplicates

Samples OW-S6C and OW-100 were the field duplicate pair which were both analyzed at 1:20 and 1:80
dilutions. All results were comparable with the exception of toluene in the 1:20 dilution analyses, which
had a relative percent difference of 48%. The toluene value for OW-100 was higher than OW-56C (750
ug/L versus 460). The high value is also inconsistent with the results of the 1:80 analyses, which
averaged 490 ug/L. The toluene result from the 1:80 dilution analyses was incorporated in the summary
sheets.

Tentatively Identified Compounds

TTCs were reported in only two samples. Alkylbenzene compounds and hydrocarbons were reported in
sample OW-52B, and a dichlorobenzene isomer was reported in sample OW-30A. It is recommended
to accept the TIC results.

Compound Ouantitation

Samples OW-56C, OW-100, and OW-54C had benzene detected above the quantitation range in the initial
volatile organics analyses. The samples were re-analyzed with a lower sample volume (dilution), and
benzene was within the calibration range. The benzene results from the re-analyses are included in the
data summary table. Acetone and toluene were also detected above the calibration range in sample OW-
54C. The toluene result from the dilution analysis was reported in the data summary tables. The acetone
result in the dilution would be below the blank action level, and therefore the acetone value from the
original analysis was included in the summary tables. The value has been estimated (J) as it is above the
instrument calibration range.

Summary

The holding time for unpreserved aromatic compounds (7 days) was exceeded for samples OW-52B, OW-
54B, OW-54C, OW-56B, OW-56C, and OW-100. The positive and nondetect aromatic results have been
estimated (J, UJ). Blank contamination consisted of methylene chloride, acetone, and 2-butanone. All
other results are valid and usable except where noted above.

Gradient Corporation



Ms. Martha Smith
Industri-Plex - Ground Water
Page 4

Table I is the Recommendation Summary for the data based on the data review for the aqueous samples.
Table II displays the analytical results for the aqueous samples. Qualifiers have been added to Table II
as a result of the review. In addition to Tables I and n, the worksheets associated with this data
validation are attached.

Very truly yours,

GRADIENT CORPORATION

Philip J. Doherty
Senior Analytical Chemist

Gradient Corporation



Industri-Plex
Groundwater Samples

A3

A4

A5

A6

Table I - Recommendation Summary

TR#

OW-30A

OW-30B

OW-52A

OW-52B

OW-54A

OW-54B

OW-54C

OW-56A

OW-56B

OW-56C

OW-100

FffiLD_BLANK 1

TRIP_BLANK 1

TRIP_BLANK2

VGA

A

A

A

A1

A2

A1

A1.3.6

A

A1-4

A1.4,5

A1-4

A

A

A

Accept all data.

Accept data, but estimated positive (J) and nondetect (UJ) aromatic results due to exceeded
holding times.

Accept data, but change the acetone value to nondetect at CRQL due to blank contamination.

Accept data, but consider the 2-butanone result a nondetect; qualify the value with U.

Accept data, but consider the acetone result a nondetect; qualify the value with U.

Accept data, but change the 2-butanone value to nondetect at CRQL due to blank contamination.

Accept data, but estimate (J) the acetone value due to detection above the quantitation range.

Gradient Corporation



Data Summary Key

A - Acceptable data.

J - The associated numerical value is an estimated quantity.

U - The compound was analyzed for but was not detected. The associated numerical value is the
sample quantitation limit.

UJ - The compound was analyzed for, but was not detected. The sample quantitation limit is an
estimated quantity.

R - Reject data due to quality control criteria exceeded. The data are unusable (compound may or
may not be present). Resampling and reanalysis is necessary for verification.

Gradient Corporation
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REGION I
Data Review Worksheets

Site Name: Industri-Plex
Reference Number: NA

REGION I REVIEW OF ORGANIC
CONTRACT LABORATORY DATA PACKAGE

The hardcopied ENSECQ-East data package received at
Region I been reviewed and the quality assurance and performance
data summarized. The data review included:

Case No.: 18710.18748 SAS No.
SDG No.: NA Matrix:
No. of Samples: 14

NA
Water

.Sampling Date(s): 12/16-17/91

.Shipping Date(s): 12/16-17/91
Date Rec'd by Lab;12/16-17/91

Traffic Report Nos:

Trip Blank No.:
Equipment Blank No.

SOW No. 3/90 requires that specific analytical work be done and
that associated reports be provided by the laboratory to the Regions,
EMSL-LV and SMO. The general criteria used to determine the
performance were based on an examination of:

OW-30A. OW-30B, OW-56A, OW-56B,
OW-52A. OW-52B. OW-54A, OW-54B,

OW-56C.
OW-54C

OW-100

TRIP BLANK #1. TRIP BLANK #2
FIELD BLANK #1
:OW-56C and OW-100

- Data Completeness
- Holding Times
- GC/MS Tuning
- Calibrations
- Blanks
- Surrogate Recoveries

Overall Comments:

- Matrix Spike/Matrix Spike
- Field Duplicates
- Internal Standard Performance
- Pesticide Inst. Performance
- Compound Identification
- Compound Quantitation

No semivolatile or peaticide/PCB analyses were required for this project.
The data packages were complete and legible.

Definitions and Qualifiers:

A - Acceptable data.
J - Approximate data due to quality control criteria.
R - Reject data due to quality control criteria.
U - Compound not detected.

Reviewer: Philip J. Dohertv Date: 2/27/92

osum



REGION I
Data Review Worksheets

I. DATA COMPLETENESS

MISSING INFORMATION

Data package was complete

DATE LAB CONTACTED DATE REC'D

Reviewer: PJD

orgl

Date: 2/27/92



REGION I
Data Review Worksheets

Page 1 of 2
ENSECO Proj. No. 18710

II. HOLDING TIMES Complete table for all samples and circle the
fractions which are not within criteria.

SAMPLE
ID

OW-30A

OW-30B

OW-56A

OW-56B

OW-56C

OW-56C DL

OW-100

OW-100 DL

TRIPJ3LANK

DATE
SAMPLED

12/16/91

12/16/91

12/16/91

12/16/91

12/16/91

12/16/91

12/16/91

12/16/91

12/16/91

VOA
DATE
ANAL

12/26/91

12/26/91

12/26/91

I2/26/9T
•- -*"-̂ •̂̂ ^̂ "̂
12/24/91

12/26/91

'12/24/9^

12/26/91

12/26/91

Bl
DATE
EZTR

MA

NA

HA

) NA

) NA

NA

NA

NA

NA

JA
DATE
ANAL

NA

NA

NA

NA

NA

NA

NA

NA

NA

PEf
DATE
EZTR

NA

NA

NA

NA

NA

NA

NA

NA

NA

3T
DATE
ANAL

NA

NA

NA

NA

NA

NA

NA

NA

NA

VOA - Unpreserved: Aromatic within 7 days, non-aromatic within 14
days of sample collection.

Preserved: Both within 14 days of sample collection.
Soils: Both within 14 days of sample collection.

BNA & PEST - Extracted within 7 days, analyzed within 40 days,
soils and water.

ACTION:
1. If holding times are exceeded all positive results are estimated

(J) and non-detects are estimated (UJ).
2. If holding times are grossly exceed, the reviewer may determine

that non-detects are unusable(*).

Reviewer: PJD

org2

Date: 2/27/92



REGION I
Data Review Worksheets

Page 2 of 2
ENSECO Proj. No. 18748

II. HOLDING TIMES Complete table for all samples and circle the
fractions which are not within criteria.

SAMPLE
ID

OW-52A

OW-52B

OW-54A

OW-54B

OW-54C

OW-52C DL

OW-52B MS

OW-52B MSD

FIELD_BLX1

TRIP_BLX2

DATE
SAMPLED

12/17/91

12/17/91

12/17/91

12/17/91(

12/17/91

12/17/91

12/17/91

12/17/91

12/17/91

12/17/91

VOA
DATE
ANAL

12/27/91

i2/27/9T

12/27/91

'12/27/9^

^2/27/91^

— — — • — •
12/28/91

12/27/91

12/27/91

12/27/91

12/27/91

Bl
DATE
BXTR

MA

HA

MA

MA

) MA

MA

MA

MA

HA

MA

IA
DATE
ANAL

MA

HA

HA

HA

HA

HA

MA

HA

HA

HA

PEJ
DATE
EZTR

HA

MA

HA

HA

HA

HA

MA

HA

HA

MA

JT
DATE
ANAL

MA

HA

MA

HA

HA

HA

MA

MA

MA

HA

VOA - Unpreserved: Aromatic within 7 days, non-aromatic within 14
days of sample collection.

Preserved: Both within 14 days of sample collection.
Soils: Both within 14 days of sample collection.

BNA & PEST - Extracted within 7 days, analyzed within 40 days,
soils and water.

ACTION:
1. If holding times are exceeded all positive results are estimated

(J) and non-detects are estimated (UJ).
2. If holding times are grossly exceed, the reviewer may determine

that non-detects are unusable(*).

Reviewer: PJD

org2

Date: 2/27/92



REGION I
Data Review Worksheets

III. GC/MS TUNING

NA The DFTPP performance results were reviewed and found to be
within the specified critiera.

If NO,
Samples affected:

YES The BFB performance results were reviewed and found to be
within the specified criteria.

If NO,
Samples affected:

If mass calibration is in error refer to the Region guidelines for
expanded criteria. If necessary, flag all associated data as
unusable (R).

Reviewer; PJD Date; 2/27/92

org3



REGION I
Data Review Worksheets

IV A. VOLATILE CALIBRATION VERIFICATION

DATE

12/24

12/24

12/27

Date of Initial Calibration 10/15/91
Dates of Continuing Calibrations 12/24-28/91
Instrument ID V2
Matrix/Level water/low

CRITERIA OUT COMPOUND (VALUE)
RRF,%RSD,RRF,%D

%p chloromethanB (29»3%)
Samples Affected: OW-56C, OW-100, VBLK01

%J> chloroethane (25.3%)
Samples Affected: OW-56C, OW-100, VBLK01

%D chloroethane (26.0%)
Samples Affected: OW-52A-B, OW54A-C, Field BlanJcl, Trip Blank2

Samples Affected:

Samples Affected:

Samples Affected:

Samples Affected:

Samples Affected;

Samples Affected:

Samples Affected:

1. All RRFs and RRFs must be >0.05
2. All %RSDs must be <30%
3. All %Ds must be <25%

ACTION:
1. If any compound has an initial RRF or continuing RRF of <0.05:

a. Flag positive results for that compound as estimated (J).
b. Flag non-detects for that compound as unusable (R).

2. If any compound has a %RSD > 30% or a %D > 25%:
a. Flag positive results for that compound as estimated (J).
b. Flag non-detects for that compound as estimated (UJ) if %RSD

or %D is > 50%.

A separate worksheet should be filled out for each initial curve.

Reviewer; PJD Date; 2/27/92

org4a



REGION I Mo semivolatile in this case
Data Review Worksheets

IV B. SEMIVOLATILE CALIBRATION VERIFICATION

Date of Initial Calibration
Dates of Continuing Calibrations
Instrument ID

DATE CRITERIA OUT COMPOUND (VALUE)
RRF,%RSD,RRF,%D

Samples Affected:

Samples Affected:

Samples Affected:

Samples Affected:

Samples Affected:

Samples Affected:

Samples Affected:

Samples Affected:

Samples Affected:

Samples Affected:

Samples Affected:

Samples Affected:

Samples Affected:

Samples Affected:

A separate worksheet should be filled out for each initial curve.

Reviewer; PJD Date: 2/27/92

org4b



REGION I
Data Review Worksheets

V A. BLANK ANALYSIS RESULTS (Section 1 & 2)

List the contamination in the blanks belows.

1. Laboratory Blanks

DATE
FRACTION/

LAB ID MATRIX COMPOUND

2. Equipment and Trip Blanks

FRACTION/

Level: Low

CONCENTRATION
UNITS

DATE

12/26

12/26

12/27

12/27

12/27

12/27

LAB ID

TB#1

TB#1

PB#1

FB#1

FB#2

FB#2

MATRIX

VOA/AOU.

VOA/AOU.

VOA/Aqu.

VOA/AOU.

VOA/Aqu.

VOA/AOU.

COMPOUND

methylene chloride

acetone

acetone

2 -butanone

methylene chloride

acetone

CONCENTRATION
UNITS

1 ucr/L

4 ua/L

3 ucr/L

7 ua/L

1 ua/L

4 ua/L

A separate worksheet should be used for low and medium level blanks.

Reviewer; PJD Date; 2/27/92

orgSa



REGION I
Data Review Worksheets

V B. BLANK ANALYSIS RESULTS (Section 3)

3. Blank Actions

Action levels should be based upon the highest concentration of
contaminant determined in any blank. The action level for samples
which have been concentrated or diluted should be multiplied by the
concentration/dilution factor. No positive sample results should be
reported unless the concentration of the compound in the sample exceeds
the action level of 10 xfs the amount in the blank for the common
contaminants, or 5 x's the amount for any other compound. Specific
actions are as follows:

1. The concentration is less than the CRQL, report the CRQL.

2. The concentration is greater than the CRQL, but less than the
action level, report the concentration found U.

3. The concentration is greater than the action level, report the
concentration unqualified.

For examples refer to the Regional Guidelines.

Common contaminants = methylene chloride, acetone, 2-butanone, toluene
and phthalates.

LEVEL: Low

MAX CONC./
COMPOUND UNITS

acetone 4 ucr/L

methvlene chloride l ucr/L

2-butanone 7 ucr/L

ACTION LEVEL/
UNITS CROL

40 ucr/L 10

10 ua/L 10

70 ua/L 10

A separate worksheet should be used for low and medium level blanks.

Reviewer: PJD

orgSb

Date; 2/27/92



REGION I
Data Review Worksheets

VI. SURROGATES SPIKE RECOVERIES

All acceptable

List the percent recoveries which do not meet the criteria for
surrogate recovery.

Matrix: Water

VOA

OTR #'s TOL BFB DCE

B/N

NBZ FBP TPH PHL 2FP TBP

PEST*

DEC

QC Limits
to to to

Surrogate Actions

Positive samples results
Non-detected results

to to to to to to to

PERCENT RECOVERY

<10% 10%-CRR
J J
R UJ

* Advisory only

>CRR
J
A

CRR = Contract Required Recovery Range.
Surrogate action should be applied:

1. If at least two surrogates in a B/N or A fraction or one
surrogate in the VOA fraction are out of specification, but
have recoveries of >10%.

2. If any one surrogate in a fraction shows <10% recovery.

Reviewer: PJD Date: 2/27/91
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REGION I All acceptable
Data Review Worksheets

VII A. MATRIX SPIKE/MATRIX SPIKE DUPLICATE

1. Matrix Spike/Matrix Spike Duplicate Recoveries and Precision

TR Nos.:OW-52MS, OW-52MSD Level: Low Matrix; Water

List the percent recoveries and RPD's of compounds which did not
meet the criteria stated on Form 3.

FRACTION %REC/
MS or MSP COMPOUND RPD PC LIMITS

QUALIFICATION IS LIMITED TO THE UNSPIKED SAMPLE ONLY.

1. If any compound does not meet the Contract Required Recovery
range (CRR) follow the actions stated below:

PERCENT RECOVERY
<10% 10%-CRR >CRR

Positive Sample Results J J J
Norn-detected Results R A A

2. If any compound does not meet the RPD criteria, flag positive
results of that compound as estimated (J).

A separate worksheet should be used for each MS/MSD pair.

Reviewer: PJD Date: 2/27/92
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REGION I Note: Sample was analyzed at
Data Review Worksheets 1:20 and 1:80 dilutions

VIII. FIELD DUPLICATE PRECISION

TR Nos.; OW-56C . OW-100 (1:20 and 1:80) Matrix; Water

List the concentrations of the compounds which did not meet the
following RPD criteria:

1. An RPD of <30% for water duplicates
2. An RPD of <50% for soil duplicates

SAMPLE DUP SAMPLE
FRACTION COMPOUND CONG CONC RPD

VOA toluene (1;20) 460 750 48%

VOA toluene (1;80) 520 J 460 J 12%

ACTIONS:

1. If the results for any compounds do not meet the RPD criteria,
flag the positive results for that compound as estimated.

2. If one value is non-detected, and one is above the CRQL:
a. Flag the positive result as estimated (J).
b. Flag the non-detected result as estimated (UJ)

NOTE: Professional judgement may be utilized to apply duplicate
actions to all samples of a similar matrix.

A separate worksheet should be used for each MS/MSD pair.

Reviewer: PJD Date: 2/27/92

org8



REGION I All acceptable
Data Review Worksheets

IX. INTERNAL STANDARDS PERFORMANCE

List the internal standard areas of samples which do not meet the
criteria of +100% or -50% of the internal standard areas in the
associated continuing calibration standard.

SAMPLE ID DATE IS OUT IS AREA/RT ACCEPTABLE RANGE ACTION

ACTIONS:

1. If an IS area count is outside the criteria -50% or -100% of the
associated standard:

a. Positive results for compounds quantitated using that IS are
flagged as estimated (J) for that sample fraction.

b. Non-detects for compounds quantitated using that IS are
flagged as estimated (UJ) for that sample fraction.

c. If extremely low area counts are reported, or if performance
exhibits a major drop-off, then a severe loss of sensitivity
is indicated. Non-detects should be flagged as unusable (R).

2. If an IS retention time varies by more than 30 seconds, the
chromatographic profile for that sample must be examined to
determine if any false positives or negatives exist. For shifts
of a large magnitude, the reviewer may consider partial or total
rejection of the data for that sample fraction.

Reviewer; PJD Date: 2/27/92

org9



REGION I
Data Review Worksheets

XII. SAMPLE QUANTITATION

In the space below, please show a minimum of one sample calculation
per fraction:

« /̂

PEST/PCB;

Reviewer; /̂  Date

org!2



REGION I
Data Review Worksheets

VII B. MATRIX SPIKE/MATRIX SPIKE DUPLICATE (Section 2)

2. Matrix Spike Duplicate - Unspiked Compounds

TR Nos.: OW-52M8.OW-52MSD

List the concentrations of the unspiked compounds and determine the
percent RSD's of the unspiked sample, matrix spike, and matrix spike
duplicate. No limits have been developed for the RSD values of the
unspiked compounds.

FRACTION COMPOUND SAMPLE. MS. MSP CONG %RSD

VQA ethvlbenzene 6 J. 5 J. 6 J 10%

VQA total xvlenes 66. 61, 63 4%

The reviewer should use professional judgement to determine if there
is a need to qualify any of the unspiked compounds in the sample.

NC - Not calculated

Reviewer: PJD Date: 2/27/92

org7a



Gradient

March 24, 1992

Ms. Martha Smith
Roux Associates, Inc.
775 Park Avenue, Suite 255
Huntington, NY 11743

RE: Industri-Plex
Woburn, Massachusetts
ENSECO-East
Volatiles: 12 low concentration aqueous samples

Dear Ms. Smith:

A validation was performed on the organic analytical data from 12 low level aqueous samples collected
at the Industri-Plex site. The data were evaluated based on the following parameters according to the
Region I Laboratory Data Validation Functional Guidelines for Evaluating Organic Analyses. November,
1988:

* - data completeness
- holding times

* - GC/MS tuning
- calibrations
- field and laboratory blank results

* - system monitoring compounds/surrogate spike recoveries
* - matrix spike/matrix spike duplicate
* - field duplicates
* - internal standard performance

- tentatively identified compounds
* - compound identification

- compound quantitation

* All criteria were met for this parameter.

Table I summarizes the validation recommendations which were based on the following information:

General

The data were provided in two packages. The first case, 18811, contained the data for the 12/18/91
sampling. The second package, case 18820, contained the data for the 12/18/91 sampling. Both cases
are included in this report and are considered to be part of the same sample delivery group.

44 Brattle Street. Cambridge, MA 02138 • (617)576-1555 • Telefax (617)864-8469
Environmental Consultants with Offices in Cambridge, MA and Boulder, CO



Ms. Martha Smith
Industn-Plex - Ground Water
Page 2

Holding Times

The laboratory met all contractual holding times for the volatile organic analyses, which must be
completed with 10 days of sample receipt according to the CLP Statement of Work. However, sample
WP-4 was not preserved and was analyzed 10 days from sampling, w lich exceeds the Functional
Guidelines criterion of analysis of unpreserved volatile samples within 7 da> s of sampling. The criterion
applies to aromatic compounds only, which may be subject to bacteriologicd degradation. The positive
results have been estimated (J) as well as the nondetect results (UJ) due to the possibility of compound
degradation in sample WP-4 only. The positive results may be biased low and the possibility of false
negatives exists. All other samples analyzed within the holding times

Calibrations

The volatile organics analyses were performed on instrument HP-V2. The initial calibration, performed
on 10/15/91, was compliant. High percent differences (96Ds) were noted for chloromethane (29.3 %) and
chloroethane (25.3%) for the water continuing calibration on 12/24/91, but these compounds were not
detected in the associated samples and therefore no action was required. A high %D was also noted for
2-butanone (28.1%) for the continuing calibration on 12/23/92. The positive 2-but inone result in samples
OW-55 was estimated (J) due to variability in instrument calibrations. The positi e 2-butanone result in
the field blank was already estimated (J) as it was below the CRQL. No addition il action was required
as the compound was not found in any other field samples. All other water volatile calibrations were
acceptable.

Field and Laboratory Blank Results

Contaminants detected in the volatile field, trip, and laboratory blanks are summary ed in the following
table. There were two trip blanks and one field blank associated with this project. The action do not
apply to the trip and equipment blank samples.

Blank Actions:

Compound

methylene chloride

acetone

2-butanone

Max. Concentration
(ug/L)

1

4

6

Action Level
Water (ug/L

10

40

60

- value < CRQL; report CRQL followed by a U.
- value > CRQL and < action level; report value with a U.
- value > CRQL and > action level; report value unqualified.

Gradient Corporation



Ms. Martha Smith
Industri-Plex - Ground Water
Page 3

The action level values were compared to sample values after application of sample dilution factors. The
positive methylene chloride result in sample WP-4 was replaced with the CRQL and qualified with U.
The positive acetone results in samples WP-3, WP-4, and OW-31 were considered nondetects due to
blank contamination and the results were qualified with U. The positive acetone results in samples WP-5
and OW-101 were replaced with the CRQL which were qualified U due to uncertainty in the quantitation
limit. The positive 2-butanone result in sample WP-4 was changed to the CRQL followed by U.

Tentatively Identified Compounds

TICs are summarized in Table II. The compound l-(l-isobutyl-3-methyl-l-butenyl)-pyrrolidine was
reported in sample WP-4; this maybe a C^-ketone such as nonanone or dimethylheptanone.

Compound Quantitation

Samples OW-31, OW-55, and WP-3 had benzene detected above the quantitation range in the initial
volatile organics analyses. The samples were re-analyzed with a lower sample volume (dilution), and
benzene was within the calibration range. The benzene results from the re-analyses are included in the
data summary table. Acetone and toluene were also detected above the calibration range in sample OW-
55. The toluene and acetone results from the dilution analysis were reported in the data summary tables.
The dilution results in sample WP-3 for toluene and total xylenes were also included in the summary
tables as the original analyses were over the calibration range.

According to the laboratory narrative, sample OW-31 was originally analyzed at a 1:50 dilution, followed
by a 1:400 dilution. However, the laboratory reported the original results as undiluted, which is
consistent with the raw data. Total xylenes were initially reported above the instrument calibration (320
ug/L) but were not detected in the 1:400 dilution. If the original analyses was a 1:50 dilution, the
xylenes would have been detectable in the 1:400 dilution. It is recommended to accept the data, but
qualify the total xylenes results as estimated (J) due to quantitation above the calibration range.

Summary

The holding time for unpreserved aromatic compounds (7 days) was exceeded for sample WP-4. The
positive and nondetect aromatic results have been estimated (J, UJ). Blank contamination consisted of
methylene chloride, acetone, and 2-butanone. All other results are valid and usable except where noted
above.

Gradient Corporation



Ms. Martha Smith
Industri-Plex - Ground Water
Page 4

Table I is the Recommendation Summary for the data based on the data review for the aqueous samples.
Table II is a summary of the TIC results. Table IK displays the analytical results for the aqueous
samples. Qualifiers have been added to Table in as a result of the review. In addition to Tables I - III,
the worksheets associated with this data validation are attached.

Very truly yours,

GRADIENT CORPORATION

Philip J. Doherty
Senior Analytical Chemist

Gradient Corporation



Industri-Plex
Groundwater Samples

Table I - Recommendation Summary

TR#

OW-31

OW-37

OW-37A

OW-55

WP-1

WP-3

WP-4

WP-5

OW-101

FffiLD_BLANK 2

TRIP_BLANK3

TRIP_BLANK 4

VGA

A5,6

A

A

A7

A

A5

Al,3-5

A2

A2

A

A

A

Accept all data.

Accept data, but estimated positive (J) and nondetect (UJ) aromatic results due to exceeded
holding times.

Accept data, but change the acetone value to nondetect at CRQL due to blank contamination.

Accept data, but change the methylene chloride value to nondetect at CRQL due to blank
contamination.

Accept data, but change the 2-butanone value to nondetect at CRQL due to blank contamination.

Accept data, but consider the acetone result a nondetect; qualify the value with U.

Accept data, but estimate (J) the total xylenes value due to detection above the quamitation range.

Accept data, but estimate (J) the positive 2-butanone result due to variability in instrument
response.

Gradient Corporation



Data Summary Key

A - Acceptable data.

J - The associated numerical value is an estimated quantity.

U - The compound was analyzed for but was not detected. The associated numerical value is the
sample quantitation limit.

UJ - The compound was analyzed for, but was not detected. The sample quantitation limit is an
estimated quantity.

R - Reject data due to quality control criteria exceeded. The data are unusable (compound may or
may not be present). Resampling and reanalysis is necessary for verification.

Gradient Corporation



Industri-PIex
Groundwater Samples

Table H • Tentatively Identified Compounds

Compound

Unknown ketone (RT= 11.16)

Unknown (RT=1 1.46)

Dipropyldisulfide

C6H14 isomer

C9-ketone

Cj-benzene

Dichlorobenzene isomer

OW-31

X

OW-55

X

X

WP-1

X

WIM

X

X

2X

X - Compound was detected. Numerical values indicates number of isomers found.

Gradient Corporation
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J

<D

•̂
 

-»

Q
 

-»
 

Q
 

-J
 

O
 

~
>

a
 

t- 
o

 
co 

o
 

-j-
0
0
 

^
- 

co
 

--
•—

 
«—

 
rg

ao
^o r»j 

o
 

vt 
-j 

CNJ 
o

*-~ 
o 

co 
*o 

o
j

ro 
ro

•o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o

^
 

(
U

 
o

—
 

c 
c

<D
 

4
J
 

4>
 

<D
*- 

c 
a. 

jz

^
 

(
D

T
3

C
O

I
O

 
C

r
a
 

C
L

C
 

O
4
) 

4
t 

ftl 
4
J 

4
1
 

^
 
^

 
fl] 

C
 

t—
 

fU
 

J
Z

 
O

 
O

 
t-

T
3
 

C
C

C
 

C
 

4
-

<
(

_
j

Z
(

O
Q

.
j

Z
4

-
<

 
L
. 

C
 

O
O

C
4

»
^

4
»

^
 

!
^

0
0

0
 

0
 

-
2

S
^

§
"

j
=

J
Z

^
—
 

-
 
i

 
C

J
U

 
C

O
J
 

"^

M
 
jc

 
—

 
J
=

 
41

 
• 

•
—

.
—

.
( 

'
C

^
-

4
)

J
C

 
—

 
Q

O
J

Z
^

- 
r

o
E

-
C

O
t

—
 

C
N

 
i—

E
 

flj 
O

 
41

 
4J 

4
1
 

O
 

<J 
U

 
'*
-
 

O
 

C
 
l~

 
—

 
u

r
O

O
O

t
—

 
O

»
—

 
O

X
C

j
Z

f
X

J
O

i
j
Q

a
i
O

^
'

O
f 

o
—

 
c

c
—

 —
 —

 o
 

—
 c

o
i 

c
~

D
—

 
—

 '
£

• 
c
 

^
j
z

-
s

u
 

-
c

o
n

c
a

/
t

-
Q

^
l
-

^
O

O
O

Q
Q

t
-

a
*

^
*

—
 

O
O

Q
*

—
 

-
C

O
C

\
J

O
(

/
l
O

*
-

'
<

(
T

)
t
\
J

!
l
>

l
- 

—
 

O
C

— ' « 
o 

c 
—
 ' *^ 

at 
t-«

—
 ^

c
\j—

 «
f\jcQ

«
—
 

i- 
o

rv
j 

w
 

—
 JQ

 *—
 

c 
to o 

z 
z 

*-<•—
 

—
 • —

 -
jc

 
>
. —

 •
£

 
U

 
--

 
J
Z

 
4>

 
U

 
<T3 

»
»

«
•

£
: 

- 
"
 

»
 

<D
 

L
. 

«
i
-
i
_

r
-
 

-
 

C
J 

(- 
1- 

' 
<

 
4
1

 
- 

O
 ̂

 
^
 
^

 
>
-

U
C

Q
>

U
X

<
U

-
-
'
-
«

-
C

J
«

-
r
\
J

f
-
(
J

C
D

T
-
 

0
 

t—
 
O

 
«
-
 
C

O
 *

J
C

D
-
^

f
M

I
—

 
r
-
f
r
-
C

J
 

U
J
l/1

 
X

*->is4
-1

ra(D8-J
ZCO

"raucI
 s

ro —
—

 
rtj

u
 
>

ofl 
T3

ft 
O

Oi 
E

^ z*bO

c0
 

C

ro
 

u)
c
 
—

s
 ~

2 'I
c —

. 
o
 —

 
•

>* u 
o>

*-• 
c —

*. 
O

 
Q

.
*• 

c. 
—

 e
C

 
ns 

*-* 
ro

ro 
—

 • 
ro 

t/l

0
-"°

 
-

 
T3

T
3
 
*- 

C
 n

O> 
03

 3
ts

 
0> 

3
 

—
(0 

D
 

cr —
S

 T3 
TJ

0
*^ 

"D
 

—
 

Cu
ji 

o
 a. ji

o
 ro

-
O

f 
O

U
 

01
71

 
"O

 
£

^
 

V
)

"
 

*- 
y
l

<u 
o

 
>^

3
 

C
 T

) —
—

 > 
H

i 
tO

rtj T3 
M

 
C

>
 

4J 
U

 
(0

03 
T3 

Oi 
O

(j 
—

 "O
 
i- T

)
-- 

(/l 
H—

 
4i

t_
 

C
 

*
-
 

M

4
1
 

O
 

O
 

C
 

O
E

 
U

 
C

 
4
l 

4
1

C
 

A
 

W
 

(0
 

41
03 

(T3 
4-» 

L
.

"O
 

2
 

Z
o

 
yi 

(/i
*-• 

T
3 

"D
 

TJ 
<D

03 
C

 
C

 
3

 
3

§ §. a
 S §

/) 
O

 
O

 
(D

 
to

T
O

 u
 

u
 

>
 

T3

u
 

a
i 

4
i 

a
i

' 
•

->
 
3

 
-J

 
Q

 
oe



aAa.

_
i in

<
 
t-

_O
 

cn
>g
a. uj

oL_ 
*^

<J 
yi

41 
O

—
 

C
J

a. aiin

- 
s..

•*Z_JC
D
I

<
L
.

io
1

3Ta
.

>^a.3p-1L
3

t

35Du
)

Q
)ij

lAa.aAoo^~IIa-iCu.

ce

>>*.
(M_OIM5^—

 •

£^T
—

f
\
l

Oo^(̂M5ono«—0110a?1(0

5^jjr
j\j

tM5O
>

(Mf\J

5
;

1 — OCMCM0Or\i

O
J

^ OCMCM̂4
-*

(0
OM8<

_^-_
 
j

^L
.

OU(DLJ_

§M3—
 •

5

-i 2
3C

 
O

l
U

 
3*•*

QZSa.§uLJ3XoLU<

_

0^
 

fNJ

3
 

^
O«- 

rj-i 
-i 

-i 
->

3
3

 
3

 
3

-
5

 
-
>

3
3

3
-
J

0
 
-O

 
0
 

M
r

-
.

-

3
 

S
 

5
O

 
«—

CO
 

O
 

O
 

PO
 

0
r\j 

o
 

-sj- 
in

f\j 
-j- 

r\j

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o

•̂N
 

(U
 

O
—

 
c 

c
ro 

ai 
c> 

co
4
-1

 
C

 
Q

. 
.C

O
 

0) 
41 

01 
O

 
*-"

^
 

a
 ~a 

c
 

v
 
o

 
c
 

ra
 

o
. 

c
 

o
01 

01 
01 

0
) 

01 
f

 
•- 

<0 
C

 
L. 

lO
f 

O
 

O
 

<-
•a 

c
c
c
 

c
 

u
 i- j=

 ra
 a

. 
j=

 »j 
>- 

c
 

0
1

0
—

 
0

)0
)1

0
0

* 
a) 

a
iO

^
C

L
O

 
4

^0
1 

o 
a 

c. —
•

oi 
o 

—
 4-»4-<4-' 

t-t 
t
_

j
:
E

i
-

o
c

£
i
- 

-c 
c 

.c
o

 
^*

4J 
T3 

—
 • 

H
-
O

IO
IO

l 
01 

O
U

O
 

D
-—

 
(U

 
O

 
O

 
u

 
O

 
>

->
co 

01 
—

c
o

j<
—
 
o

if 
—
 . o

 
o

 
o

 
o

 
—

 <o 
u

 
o
 .c

 .c
 

u
 —

 
—

 
a. 

u
i_

 
c

o
i 

ro
<

O
C

I
-

C
U

 
3
 
t. 

i. 
L

. 
1_ 

f
t
V

O
l
.
U

f
c

'
O

f 
O

 
O

4
-> 

O
IC

 
4J

£
0

O
(

0
 

C
A

O
O

O
E

O
4

I
O

*
-

'
-

- '
O

"
-

O
1

-
^

U
 

<
 

r
M

O
lt

-
O

I 
N

O
I 

O

E
 

11
 U

 
41 

01 
01 

O
 

O
 

O
 H

- 
O

 
C

 
1—

 
—

 
O

K
I
O

O
l
-
l
l
'
—

 
O

~
X

c
!
c

r
\
J

l
l
-
O

4
I
O

I
^

5
6

 
o

—
 '

C
C

—
 —

 •—
 
o

^
r

o
i 

c
"

p
—

 
—

 • 
e

 
• 

c 
i 

*- £
 

a
 

u
 

-
C

O
.

Q
C

O
>

O
E

X
O

.
i
Z

4
-
'J

5
i 

i
 
i
 

O
t 

3
 

»
.
O

£
t 

i 
L

it- 
»

*
|
C

E
=

O
I

O
I

L
- 

-
J

O
X

L
-

O
I

•̂
 

o 
c 

—
 '4-1 o> 

*-«—
 V

-C
M

 —
 r*Jeo«—

 
t_ 

o
ro

 
w

 
—

^3«—
 

c 
(O

 o
z

z
 

4J* 
-
^

^
: 

>
 —

 •
u

e
o

>
u

a
:<

<
j^

^
^

o
^

-
e

\j^
(
jo

a
^

o
i-

o
^

a
i»

-
m

v
r
o

d
i-

^
K

-
<

-
)
iijL

o
x

ic(0cCOO
l

-Cta01roui
 
o
i

«-• 
3

n
 —

—
 

(0
u

 
>

Oin TJ
V] 

O
l

O
i 

E
£

 ^3U
)

. 
o
i

§
 c

—
 

ro
ro 

in

e •;
<-• 

E

X
 
0

 
01

*- 
c —

5
^

2
1

-
c
 ro

 u
 ro

O
 
f

 
01

"O
 
*- 

c 
*-

oi 
ro

 
3

4
-
 

0
1

 
3

 
—

—
 

41
4^ 

7
3

 
—

 • 
O

i

oi 4- 
e
 ~

 
**

u 
ra 

—
C

 
O

i 
(A *4- 

E
«

 
«-• 

o
 

—
0) 

01 
_
l

vi *u j:
 v)

-
 

i-
 
-
 

C
*-> 

y) 
o

o
 
o

 
- 

>
- 

-
3
 

C
 -g

 —
 

*-

> 
a> 

u 
to 

—
L

. 
OJ 

*J

0
 

—
 T

) 
U

 
T

3
 

O
—
 
«

 
*- 

«J 
O

U
 

C
 

4
-* 

4
^

O
 

O
 

O
 

C
 

U
 T3

S
 

O
 

C
 

4) 
CJ 

flj

C
 

W
 

W
l 

(0 
OJ 

—
(0 

flj 
4-» 

(_ 
3

4
l 

UJ 
W

l 
(U

•̂
 
"D
 
^

 
co T

O
 oe

O
 

Q
 

O
 

CJ 
£

 
U

o
 
a
. Q

. 3
 

3
 CD

Jl 
O

 
O

 
fO 

(D
 4- 1

ra
 o

 
u

 
>

 "a 
co

If ff 1
"_ j

< 
' 

O

-3
 
^

 
-
1

 O
 

0
=
 L

J



REGION I
Data Review Worksheets

Site Name: Industri-Plex
Reference Number: NA

REGION I REVIEW OF ORGANIC
CONTRACT LABORATORY DATA PACKAGE

The hardcopied ENSECO-East data package received at
Region I been reviewed and the quality assurance and performance
data summarized. The data review included:

Case No.: 18811.18820 SAS No.:
SDG No.: NA Matrix:
No. of Samples: 12

NA
Water

.Sampling Date(s): 12/18-19/91

.Shipping Date(s): 12/18-19/91
Date Rec'd by Lab:12/19-20/91

Traffic Report Nos: OW-37. OW-37A. OW-55. OW-31. WP-1. WP-3. WF-4
WP-S. OW-101

Trip Blank No.: _
Equipment Blank No.; FIELD BLANK

TRIP BLANK #3. TRIP BLANK #4

Field Duplicate Nos.;PW-5 and OW-101

SOW No. 3/90 recruires that specific analytical work be done and
that associated reports be provided by the laboratory to the Regions,
EMSL-LV and SMO. The general criteria used to determine the
performance were based on an examination of:

- Data Completeness
- Holding Times
- GC/MS Tuning
- Calibrations
- Blanks
- Surrogate Recoveries

Overall Comments:

- Matrix Spike/Matrix Spike
- Field Duplicates
- Internal Standard Performance
- Pesticide Inst. Performance
- Compound Identification
- Compound Quantitation

No semivolatile or pesticide/PCB analyses were required for this project
The data packages were complete and legible.

Definitions and Qualifiers:

A - Acceptable data.
J - Approximate data due to quality control criteria.
R - Reject data due to quality control criteria.
U - Compound not detected.

Reviewer: Philip J. Dohertv Date: 2/27/92

osum



REGION I
Data Review Worksheets

Data package was complete

I. DATA COMPLETENESS

MISSING INFORMATION DATE LAB CONTACTED DATE REC'D

Reviewer: PJD

orgl

Date: 2/27/92



REGION I
Data Review Worksheets

Page 1 of 2
ENSECO Proj. No. 18811

II. HOLDING TIMES Complete table for all samples and circle the
fractions which are not within criteria.

SAMPLE
ID

OW-37

OW-55

Off- 5 5 DL

OW-31

Off- 31 DL

OW-37A

OW-37 A MS

OW-37 A MSD

TRIP_BLK 3

PIELD_BLK2

DATE
SAMPLED

12/18/91

12/18/91

12/18/91

12/18/91

12/18/91

12/18/91

12/18/91

12/18/91

12/18/91

12/18/91

VOA
DATE
ANAL

12/23/91

12/23/91

12/24/91

12/23/91

12/26/91

12/24/91

12/23/91

12/23/91

12/24/91

12/24/91

BI
DATE
EXTR

MA

MA

MA

MA

MA

MA

MA

MA

MA

MA

JA
DATE
ANAL

MA

MA

MA

MA

MA

MA

MA

MA

MA

MA

PE*
DATE
EZTR

MA

MA

MA

MA

MA

MA

MA

MA

NA

NA

3T
DATE
ANAL

MA

NA

NA

NA

NA

NA

NA

NA

NA

NA

VOA - Unpreserved:

Preserved:
Soils:

BNA & PEST -

Aromatic within 7 days, non-aromatic within 14
days of sample collection.
Both within 14 days of sample collection.
Both within 14 days of sample collection.

Extracted within 7 days, analyzed within 40 days,
soils and water.

ACTION:
1. If holding times are exceeded all positive results are estimated

(J) and non-detects are estimated (UJ).
2. If holding times are grossly exceed, the reviewer may determine

that non-detects are unusable(*).

Reviewer: PJD Date: 2/27/92

org2



REGION I
Data Review Worksheets

Page 2 of 2
ENSECO Proj. NO. 18820

II. HOLDING TIMES Complete table for all samples and circle the
fractions which are not within criteria.

SAMPLE
ID

WP-1

WP-3

WP-3 DL

WP-4

WP-5

OW-101

TRIP__BLK 4

DATE
SAMPLED

12/19/91

12/19/91

12/19/91

12/19/91

12/19/91

12/19/91

12/19/91

VOA
DATE
ANAL

12/29/91

12/29/91

12/29/91

^2/29/91

12/29/91

12/29/91

12/28/91

Bl
DATE
EZTR

HA

NA

MA

) MA

MA

MA

MA

9A
DATE
ANAL

MA

MA

MA

MA

MA

MA

NA

PEI
DATE
EZTR

MA

MA

MA

MA

MA

MA

MA

JT
DATE
ANAL

MA

MA

MA

MA

MA

MA

MA

VOA - Unpreserved: Aromatic within 7 days, non-aromatic within 14
days of sample collection.

Preserved: Both within 14 days of sample collection.
Soils: Both within 14 days of sample collection.

BNA & PEST - Extracted within 7 days, analyzed within 40 days,
soils and water.

ACTION:
1. If holding times are exceeded all positive results are estimated

(J) and non-detects are estimated (UJ).
2. If holding times are grossly exceed, the reviewer may determine

that non-detects are unusable(*).

Reviewer: PJD

org2

Date: 2/27/92



REGION I
Data Review Worksheets

III. GC/MS TUNING

NA The DFTPP performance results were reviewed and found to be
within the specified critiera.

If NO,
Samples affected:

YES The BFB performance results were reviewed and found to be
within the specified criteria.

If NO,
Samples affected:

If mass calibration is in error refer to the Region guidelines for
expanded criteria. If necessary, flag all associated data as
unusable (R).

Reviewer: PJD Date: 2/27/92

org3



REGION I
Data Review Worksheets

IV A. VOLATILE CALIBRATION VERIFICATION

DATE

12/24

12/24

12/23

Date of Initial Calibration ; 10/15/91

water/low

Dates of Continuing Calibrations; 12/23-29/91
Instrument ID ; V2
Matrix/Level

CRITERIA OUT COMPOUND (VALUE)
RRF,%RSD,RRF,%D

%D chloromethane (29.3%)
Samples Affected: OW-55DL, FB 2, TB 3, OW-37A

%J> chloroethana (25.3%)
Samples Affected: OW-55DL, FB 2, TB 3, OW-37A

%J> 2-butanone (28.1%)
Samples Affected: OW-37,OW-55,OW-31,OW-37A MS/MSD

Samples Affected:

Samples Affected:

Samples Affected:

Samples Affected:

Samples Affected:

Samples Affected:

Samples Affected:

1. All RRFs and RRFs must be >0.05
2. All %RSDs must be <30%
3. All %Ds must be <25%

ACTION:
1. If any compound has an initial RRF or continuing RRF of <0.05:

a. Flag positive results for that compound as estimated (J).
b. Flag non-detects for that compound as unusable (R).

2. If any compound has a %RSD > 30% or a %D > 25%:
a. Flag positive results for that compound as estimated (J).
b. Flag non-detects for that compound as estimated (UJ) if %RSD

or %D is > 50%.

A separate worksheet should be filled out for each initial curve.

Reviewer; PJD Date; 2/27/92

org4a



REGION I No seaivolatile in this case
Data Review Worksheets

IV B. SEMIVOLATILE CALIBRATION VERIFICATION

Date of Initial Calibration :
Dates of Continuing Calibrations:
Instrument ID :

DATE CRITERIA OUT COMPOUND (VALUE)
RRF,%RSD,RRF,%D

Samples Affected:

Samples Affected:

Samples Affected:

Samples Affected:

Samples Affected:

Samples Affected:

Samples Affected:

Samples Affected:

Samples Affected:

Samples Affected:

Samples Affected:

Samples Affected:

Samples Affected:

Samples Affected:

A separate worksheet should be filled out for each initial curve,

Reviewer: PJD Date: 2/27/92

org4b



REGION I
Data Review Worksheets

V A. BLANK ANALYSIS RESULTS (Section 1 & 2)

List the contamination in the blanks belows.

1. Laboratory Blanks

DATE
FRACTION/

LAB ID MATRIX

2. Equipment and Trip Blanks

DATE

12/28

FRACTION/
LAB ID MATRIX

TB#4

12/24 FB#2

12/24

VOA/AC[U.

VOA/AOU.

VOA/ACTU.

COMPOUND

COMPOUND

methvlene chloride

acetone

2-butanone

Level: Low

CONCENTRATION
UNITS

CONCENTRATION
UNITS

1 ucr/L

4 ucr/L

6 ucr/L

A separate worksheet should be used for low and medium level blanks.

Reviewer: PJD Date: 2/27/92

orgSa



REGION I
Data Review Worksheets

V B. BLANK ANALYSIS RESULTS (Section 3)

3. Blank Actions

Action levels should be based upon the highest concentration of
contaminant determined in any blank. The action level for samples
which have been concentrated or diluted should be multiplied by the
concentration/dilution factor. No positive sample results should be
reported unless the concentration of the compound in the sample exceeds
the action level of 10 x's the amount in the blank for the common
contaminants, or 5 x's the amount for any other compound. Specific
actions are as follows:

1. The concentration is less than the CRQL, report the CRQL.

2. The concentration is greater than the CRQL, but less than the
action level, report the concentration found U.

3. The concentration is greater than the action level, report the
concentration unqualified.

For examples refer to the Regional Guidelines.

Common contaminants = methylene chloride, acetone, 2-butanone, toluene
and phthalates.

LEVEL: Low

MAX CONG./ ACTION LEVEL/
COMPOUND UNITS UNITS

acetone 4 ua/L 40 ua/L

methylene chloride l ua/L 10 ua/L

2-butanone 6 ua/L 60 ua/L

CROL

10

10

10

A separate worksheet should be used for low and medium level blanks,

Reviewer: PJD

orgSb

Date; 2/27/92



REGION I
Data Review Worksheets

VI. SURROGATES SPIKE RECOVERIES

All acceptable

List the percent recoveries which do not meet the criteria for
surrogate recovery.

Matrix: water

VOA

OTR #'S TOL BFB DCE

B/N

NBZ FBP TPH

A PEST*

PHL 2FP TBP DEC

QC Limits
to to to

Surrogate Actions

Positive samples results
Non-detected results

to to to to to to to

PERCENT RECOVERY

<10% 10%-CRR
J J
R UJ

* Advisory only

>CRR
J
A

CRR = Contract Required Recovery Range.
Surrogate action should be applied:

1. If at least two surrogates in a B/N or A fraction or one
surrogate in the VOA fraction are out of specification, but
have recoveries of >10%.

2. If any one surrogate in a fraction shows <10% recovery.

Reviewer: PJD

org6

Date: 2/27/91



REGION I All acceptable
Data Review Worksheets

VII A. MATRIX SPIKE/MATRIX SPIKE DUPLICATE

1. Matrix Spike/Matrix Spike Duplicate Recoveries and Precision

TR Nos.:OW-37AM8, OW-52A MSP Level; Low Matrix; Water

List the percent recoveries and RPD's of compounds which did not
meet the criteria stated on Form 3.

FRACTION %REC/
MS or MSP COMPOUND RPD PC LIMITS

QUALIFICATION IS LIMITED TO THE UNSPIKED SAMPLE ONLY.

1. If any compound does not meet the Contract Required Recovery
range (CRR) follow the actions stated below:

PERCENT RECOVERY
<10% 10%-CRR >CRR

Positive Sample Results J J J
Norn-detected Results R A A

2. If any compound does not meet the RPD criteria, flag positive
results of that compound as estimated (J).

A separate worksheet should be used for each MS/MSD pair.

Reviewer; PJD Date: 2/27/92

org7a



REGION I None found
Data Review Worksheets

VII B. MATRIX SPIKE/MATRIX SPIKE DUPLICATE (Section 2)

2. Matrix Spike Duplicate - Unspiked Compounds

TR NOS.;OW-37AMS. OW-37AMSD

List the concentrations of the unspiked compounds and determine the
percent RSD's of the unspiked sample, matrix spike, and matrix spike
duplicate. No limits have been developed for the RSD values of the
unspiked compounds.

FRACTION COMPOUND SAMPLE. MS. MSP CONG %RSD

The reviewer should use professional judgement to determine if there
is a need to qualify any of the unspiked compounds in the sample.

NC - Not calculated

Reviewerr^PJD Date; 2/27/92

org7a



REGION I
Data Review Worksheets

VIII. FIELD DUPLICATE PRECISION

TR Nos.; WP-5 . OW-101 Matrix: Water

List the concentrations of the compounds which did not meet the
following RPD criteria:

1. An RPD of <30% for water duplicates
2. An RPD of <50% for soil duplicates

SAMPLE DUP SAMPLE
FRACTION COMPOUND CONG CONG RPD

VOA acetone 3 J 3 J 0%

VOA benzene 2 J 2 J 0%

ACTIONS:

1. If the results for any compounds do not meet the RPD criteria,
flag the positive results for that compound as estimated.

2. If one value is non-detected, and one is above the CRQL:
a. Flag the positive result as estimated (J).
b. Flag the non-detected result as estimated (UJ)

NOTE: Professional judgement may be utilized to apply duplicate
actions to all samples of a similar matrix.

A separate worksheet should be used for each MS/MSD pair.

Reviewer: PJD Date; 2/27/92

org8



REGION I All acceptable
Data Review Worksheets

IX. INTERNAL STANDARDS PERFORMANCE

List the internal standard areas of samples which do not meet the
criteria of +100% or -50% of the internal standard areas in the
associated continuing calibration standard.

SAMPLE ID DATE IS OUT IS AREA/RT ACCEPTABLE RANGE ACTION

ACTIONS:

1. If an IS area count is outside the criteria -50% or -100% of the
associated standard:

a. Positive results for compounds quantitated using that IS are
flagged as estimated (J) for that sample fraction.

b. Non-detects for compounds quantitated using that IS are
flagged as estimated (UJ) for that sample fraction.

c. If extremely low area counts are reported, or if performance
exhibits a major drop-off, then a severe loss of sensitivity
is indicated. Non-detects should be flagged as unusable (R).

2. If an IS retention time varies by more than 30 seconds, the
chromatographic profile for that sample must be examined to
determine if any false positives or negatives exist. For shifts
of a large magnitude, the reviewer may consider partial or total
rejection of the data for that sample fraction.

Reviewer: PJD Date: 2/27/92

org9



REGION I
Data Review Worksheets

XII. SAMPLE QUANTITATION

In the space below, please show a minimum of one sample calculation
per fraction:

VOA;

2.0

SNA;

PEST/PCB:

Reviewer; /*=* Date:

org!2



APPENDIX Dl

Ground-Water Data Validation Documentation

Inorganic Data

ROUX ASSOCIATES INC MO06«24Y.2«.i «-c



Corporation

MAR 1 8 :-

March 13, 1992

Ms. Martha Smith
Roux Associates, Inc.
775 Park Avenue
Suite 255
Huntington, NY 11743

RE: Data Validation Letter Report
Project #s: 18710 and 18748
Enseco-East Laboratory
Industri-Plex Site, Woburn, Massachusetts
Metals: 12 Samples/water (dissolved)/sample Is: OW-30A, OW-30B, OW-52A,

OW-52B, OW-54A, OW-54B,
OW-54C, OW-56A, OW-56B,
OW-56C, OW-100, and FB-1

Dear Ms. Smith:

A validation was performed on the dissolved metals analytical data from 12 groundwater samples
collected by Roux Associates, Inc. at the Industri-Plex site in Woburn, MA. The data were evaluated
based on the following parameters according to the Region I Laboratory Data Validation Functional
Guidelines for Evaluating Inorganic Analyses. February 1989:

Data completeness
Holding times/pH

* Calibration verification
Field and laboratory blank results
ICP interference check results
Matrix spike percent recovery results

* Laboratory and field duplicates
NA Laboratory control sample results
* Furnace atomic absorption analysis/duplicate precision

Furnace atomic absorption analysis/post digestion spike recoveries
Serial dilution results

* Detection limit results
Sample results

* All criteria were met for this parameter
NA Not applicable

Table I summarizes the validation recommendations which were based on the followinfiJnforinaiioJi:

44 Brattle Street, Cambridge, MA 02138 • (617)576-1555 • Telefax (617)864-8469
Environmental Consultants with Offices in Cambridge, MA and Boulder, CO



Ms. Martha Smith
Indus tri-PIex/groundwaters
Page 2

Data Completeness

The following information was missing or incorrect in the original data package and required a
resubmittal of the data:

- Incomplete quarterly information including inaccurate dates, IDLs, and linear ranges.
- Inconsistent mercury IDLs in package.
- Sodium misquantitated from low channel, rather than high channel, on ICP.
- Arsenic miscalculated for sample OW-101.

The above items were requested on 2/25/92 and were received on 2/28/92 and 3/03/92. Additionally,
other discrepancies were present in the data package; however, no resubmittals were requested because
they did not affect the quantitation of the results. These included:

- The cover page was missing the matrix spike (MS) and duplicate (D) for sample OW-52B.
- The Form Is were all missing the sample descriptions.
- Raw data for furnace MSA, pg 000427, labeled the second added concentration as +0.020
where it actually was +0.040.
- Raw data pg 000522 mislabeled samples. Data labels samples as 18710-06 and -06A whereas
they actually were 18748-06 and -06A.

No actions were taken for these discrepancies noted in the data package.

Holding Times/pH

All holding times were met, however, the pH for two samples, OW-56B and OW-54C, was greater than
2. All positive results will be estimated (J) and all nondetects will be estimated (UJ) because of improper
preservation of the sample. These estimated results may be biased low as metals may adsorb to the walls
of the sample container at pH > 2.



Ms. Martha Smith
Industri-Plex/groundwaters
Page 3

Field and Laboratory Blanks

The blank data were reviewed and the maximum concentrations and action levels are summarized in the
following table. Sample FB-1 was the field blank associated with these samples. The actions do not
apply to the field blank.

Analyte

Arsenic

Barium

Beryllium

Calcium

Iron

Manganese

Silver

Zinc

Maximum
Concentration

(ug/L)

1.7

1.8

2.5

121.1

21.4

2.4

-4.0

2.5

Action Level
(ug/L)

8.5

9.0

12.5

606

107

12

20.0

12.5

All maximum concentrations were derived from the laboratory blanks
(intitial and continuing calibration blanks).

Sample values which are greater than the IDL, but less than the Action Level are considered nondetect
due to the possibility of false positives; report the sample concentration with a U for the following
sample analytes:

arsenic: OW-30A, OW-30B, OW-54A, OW-56B, OW-56C, OW-100
barium: OW-30B
beryllium: OW-56C, OW-100
manganese: OW-30B
zinc: OW-30B, OW-54C, OW-56A

Sample values greater than the IDL, but less than 2xIDL, less than the CRDL, and less than the Action
Level are considered nondetect with the detection limit raised and estimated (UJ) due to the possibility
of false positives and uncertainty near the instrument detection limit. Report the following sample
analytes with a "UJ":

beryllium:
iron:

OW-54C
OW-30B



Ms. Martha Smith
Industri-Plex/groundwaters
Page 4

ICP Interference Check Sample

All analytes met criteria for the ICS AB standard. However, several analytes were detected in the ICSA
solution, at levels greater than 2xIDL, that should not have been present. The following table
summarizes these false positives:

Analyte

Manganese

Zinc

Concentration
found in

the ICS (ug/L)

15

15

Concentration of interferents in the ICS (ug/L)

Al

476798

476798

Ca

522034

522034

Fe

171525

171525

Mg

460176

460176

Samples OW-52A, OW-52B, OW-54B, OW-56C, and OW-100 had concentrations of calcium greater than
50% of the level found in the ICS. Additionally, samples OW-56C and OW-100 also contained iron at
levels exceeding 50% of the level found in the ICS. The effect of these interferents, calcium and iron,
were reviewed for these samples. The estimated interferences on manganese and zinc for the positive
results in the affected samples were calculated and are listed in the following table:

Sample
Affected

OW-52A

•

OW-52B

OW-54B

•

OW-56C

OW-100

Analyte
Affected

manganese

zinc

manganese

manganese

zinc

manganese

manganese

Interferent
Concentration

(ug/L)

561000 (calcium)

N

268000 (calcium)

305000 (calcium)

m

503000 (calcium);
568000 (iron)

505000 (calcium);
566000 (iron)

Estimated
Interference

(ug/L)

15.0

15.0

7.7

8.8

8.8

15.0

15.0

Action

no action

R

no action

no action

J

no action

no action

Actions were taken if the estimated concentration was greater than 10% of the measured value of the
affected analyte in the sample. No actions were applied when the estimated concentrations were below
10% of the reported concentrations for those analytes as listed above. The positive sample value for zinc
was considered estimated (J) because the calculated interference is greater than 10% of the amount of zinc
found in the sample OW-54B (zinc was 14.3 ug/L in the sample). The zinc value reported for sample
OW-52A was rejected (R) because the estimated interference concentration was greater than the reported
sample analyte value. Therefore, it is expected that the entire reported value for zinc in this sample was
due to an interference effect and was not actually present in the sample.



Ms. Martha Smith
Indus tri-Plex/groundwaters
PageS

Matrix Spike Percent Recovery Results

The review of the matrix spike results revealed the deficiencies summarized in the following table. The
actions apply to all samples of the same matrix.

Sample #

OW-52B

OW-52B

Analyte

Silver

Thallium

% Recovery

46.1

64.6

Action

(UJ) all samples

(UJ) all samples

The low percent recoveries for silver and thallium indicate a matrix suppression of these analytes and
therefore a low bias is expected in the estimated detection limits of these nondetected analytes.

Furnace Atomic Absorption Analvsis/Post-Digestion Spike Recoveries

The following sample analytes had low post-digestion spike recoveries but did not require the method of
standard additions (MSA) for the following samples/analytes:

Analyte

arsenic

lead

thallium

Samples Affected

OW-56B

OW-30A, OW-56B, OW-56C, OW-100, FB-1

OW-30A,
OW-54C,

OW-30B, OW-52A,
OW-56A, OW-56B,

OW-100

OW-52B,
OW-56C,

Actions for the above sample analytes are J(+) and UJ(ND). All the thallium results have already been
estimated (UJ) due to low matrix spike recovery; therefore, no further action is applied. The low post-
digestion spike recoveries are an indication of matrix suppression of these analytes. All estimated results
(J) and detection limits (UJ) are therefore biased low. Note that the interpretation of post-digestion spike
recovery is generally related to sample matrix effects; however, in the case of lead for the above samples,
a laboratory effect is likely because the field blank sample (FB-1) had poor post-digestion spike recovery.
Matrix interferences are not expected in a field blank sample that consists of laboratory grade deionized
water.



Ms. Martha Smith
Indus tn-Plex/groundwaters
Page 6

The following sample analytes had high post-digestion spike recoveries but did not require the MSA for
the following samples/analytes:

Analyte

selenium

thal]jiim

Samples Affected

OW-52B, OW-54A, OW-56B, FB-1

FB-1

No action was taken for the selenium because the post-digestion spike was high but the samples were
nondetects. The thallium value has already been estimated (UJ) due to low matrix spike recovery. Note
that this is a field blank sample and therefore, the poor post-digestion spike recovery is likely to be a
laboratory effect because no matrix effects on recovery would be expected in the quantitation of a field
blank sample.

ICP Serial Dilution Results

A serial dilution was performed, but analytical results did not meet validation criteria for iron as listed
in the following table. Action affects all samples of the same matrix.

Analyte

Iron

Sample Result
(ug/L)

839.49

Serial Dilution
(ug/L)

1276.47

Percent Difference
(*)

52.1

The serially diluted result for iron is greater than the initial sample result. This is an indication of matrix
suppression in the initial sample. Therefore, all positive results for iron are estimated (J) and may be
biased low.

Sample Results

The following sample analytes were detected at less than 2xIDL and have therefore been estimated (J)
due to the uncertainty in the quantitation near the IDL. This table does not include sample analytes
previously estimated due to other validation criteria.

Analyte

Arsenic

Nickel

Sodium

Samples Affected

FB-1

OW-30A, OW-54A, OW-54B, OW-56A

FB-1



Ms. Martha Smith
Industri-Plex/groundwaters
Page?

Overall Assessment

All holding times were met. Many discrepancies, incorrectly reported data or QC, were observed in the
data package. Where these items affected the reported values, resubmittals were requested from the
laboratory. Inconsistencies and incorrectly reported data that did not directly affect the analyte
quantitation were recorded hi this review but resubmittals were not requested. The number of errors
noted indicates poor quality in data package preparation. The pH for samples OW-56B and OW-54C
were both greater than 2, therefore all positive and nondetect results have been estimated (J and UJ,
respectively) and may be biased low. All calibration criteria were met for all analytes. Blank
contamination in the laboratory blanks was observed for arsenic, barium, beryllium, iron, manganese,
and zinc and associated sample results were considered nondetects with the detection limit raised (U) or
raised and estimated (UJ). All criteria were met for the ISC AB recoveries; however, manganese and
zinc were detected hi the ICS A at levels greater than 2xIDL. Estimated interferences for manganese and
zinc for samples with high levels of calcium and iron were calculated and the zinc for sample OW-52A
was rejected (R) and for OW-54B was estimated (J) based upon interference effects. Accuracy, as
indicated by the matrix spike (MS), was good for all analytes except for silver and thallium. Both
recovered low in the MS and therefore all associated data were estimated at the detection limit (UJ) and
are biased low. Precision in for these samples was also good as all analytes met criteria for both the
laboratory and field duplicates. Several furnace analytes were qualified for poor post-digestion spike
recoveries. A matrix suppression of iron is expected as evidenced by the high percent difference in the
serial dilution result. All iron results have therefore been estimated (J) and are biased low.

Attached are the Recommendations Summary Table I, the Data Summary Table II, and the worksheets
associated with this data validation review.

Very truly yours,

GRADIENT CORPORATION

^WMfrl^ &•

Susan D. Chapnick
Senior Analytical Chemist
Data Reviewer



INDUSTRI-PLEX
PROJECT #s: 18710 and 18748

GROUNDWATER SAMPLES - DISSOLVED METALS

Table I - Recommendation Summary

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

f

J2

A1, JW

ASJ2

A1, J1*

J2

J2

J2

J2

J2

jM,6

jz,5

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

Sodium

Thallium

Vanadium

Zinc

J2

A'.J'

J2

J2'7

J2

J2

J2'4

J2'7

J2'4'5

J2

A1, J2^, R1

See Codes defined on following page.
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INDUSTRI-PLEX
PROJECT #s: 18710 and 18748

GROUNDWATER SAMPLES - DISSOLVED METALS

TABLE I - Recommendation Summary
(Continued)

Codes:

If the field is left blank, the qualifier is A - Accept all data.

A1 - Accept all data, but consider positive results greater than 2xIDL and less than the blank
action level as nondetect because false positives are expected due to blank contamination.
Report the sample concentration with a U for: arsenic (OW-30A, OW-30B, OW-54A,
OW-56B, OW-56C, OW-100), barium (OW-30B), beryllium (OW-56C, OW-100),
manganese (OW-30B), and zinc (OW-30B, OW-54C, OW-56A).

J1 - Consider positive results less than 2xIDL and less than the blank action level as nondetect
and estimated due to the possibility of false positives and uncertainty near the instrument
detection limit. Report the sample concentrations with a UJ for: beryllium (OW-54C)
and iron (OW-30B).

J2 - Estimate (J) positive results and (UJ) nondetects for samples OW-54C and OW-56B due
to improper preservation (pH > 2).

J3 - Estimate (J) positive zinc result in sample OW-54B because reported value is biased high
due to positive interference from calcium.

J4 - Estimate (UJ) nondetected results due to low matrix spike recoveries. Estimated sample
detection limits are biased low.

J5 - Estimate (J) positive results and (UJ) nondetected results due to low post-digestion spike
recoveries for: arsenic (OW-56B), lead (OW-30A, OW-56B, OW-56C, OW-100, FB-1),
and thallium (OW-30A, OW-30B, OW-52A, OW-52B, OW-54C, OW-56A, OW-56B,
OW-56C, OW-100). Estimated results and detection limits are biased low.

J6 - Estimate (J) positive results for iron due to matrix suppression seen in the ICP serial
dilution. Estimated results are biased low.

J7 - Estimate (J) positive results that are greater than the IDL but less than 2xIDL due to the
possibility of false positives and the uncertainty near the instrument detection limit for:
arsenic (FB-1), nickel (OW-30A, OW-54A, OW-54B, OW-56A), and sodium (FB-1).

R1 - Reject (R) zinc result in sample OW-52A because reported value is attributed to
interference from calcium.



Data Summary Key

A Accept all data.

J Estimate positive results due to quality control criteria.

UJ Estimate nondetected results due to quality control criteria.

R Data are unusable due to quality control criteria.
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Region I
Data Review Worksheet

Site Name:
Reference Number:

REGION I REVIEW OF INORGANIC
CONTRACT LABORATORY DATA PACKAGE

The hardcopied(laboratory name) Er data package received at Region I has been
reviewed and the quality assurance and performance data summarized. The data review included:

ia]U0 t- ia/ n j <*^Case-No: —
SDG No. lft»o
No. of Samples /a

Traffic Report Nos.:

SAS No.
Matrix

Sampling Date(s)
Shipping Date(s)
Date(s) rec'd by lab tAn—»-

raji*»Q— £> tv,\-'r/~

Trip Blank No.:

Equipment Blank No.:

Field Dup Nos.:

-rTip

SOW No. requires that specific analytical work be done and that associated reports be
provided by the laboratory to the Regions, EMSL-LV, and SMO. The general criteria used to determine
the performance were based on an examination of:

-Data Completeness
-Holding Times
-Calibrations
-Blanks
-ICP Interference Check Results
-Matrix Spike Recoveries
-Laboratory Duplicates

-Field Duplicates
-Lab Control Sample Results
-Furnace AA results
-ICP Serial Dilution Results
-Detection Limit Results
-Sample Quantitation

Overall Comments:

Definitions and Qualifiers:

A - Acceptable data
J - Approximate data due to quality control criteria
R - Reject data due to quality control criteria
U - Analyte not detected

Reviewer: lLA Date:



Region I
Data Review Worksheet

I. DATA COMPLETENESS

MISSING INFORMATION

i Cores'

DATE LAB CONTACTED DATE RECEIVED

< t T - I stifle A 7

\

u
gMffrfl

•<—OfeA-

/.

/
/

Reviewer: Date:



Request for Information/Resubmission

Laboratory Name: Enseco - East Lab Code: ENSECO

SDG/Project Numbers: 18710 and 18811 Analysis: Metals

Date of Request: February 25,1992

1. Quarterly information is incorrect or incomplete. Please resubmit the quarterly DDL and Linear
Range information. Specifically, the ICP IDLs are incorrect on Form 10, they do not match the
nondetects reported on the Form Is. Also, the Linear Range date is 11/20/90 - if this is true it is non-
compliant Linear Range for sodium is probably incorrect at 100 ppb. Since the laboratory quantitated
sodium from two channels On the ICP, a high and a low channel, two linear ranges must be reported for
sodium. Please correct and resubmit.

2. Inconsistent IDLs reported for mercury. Please advise on correct IDL and resubmit results which
show discrepancy. Nondetected results for mercury are reported as 0.1 U for project 18710 and as 0.2
U for project 18811.

3. Sodium was misquantitated from the low channel instead of the high channel on ICP for the
following samples: OW-55 (1881105), OW-56B (1871004), OW-56C (1871005), OW-100 (1874806).
Sodium for samples OW-55, OW-56B, and OW-56C were incorrectly reported as nondetects. The raw
data shows that the low channel was saturated with sodium, the high channel should have been used to
quantitate for these high level sodium samples. Sodium for sample OW-100 was incorrectly reported
from the saturated low channel when it should have been reported from the high channel. Please
resubmit Form Is with correct sodium values.

4. Since the laboratory quantitated sodium from two channels on ICP, two sets of ICVs, CCVs,
ICBs, and CCBs need to be reported for sodium. Only the low channel sodium QC was reported on the
CLP Forms 2A and 3. Please submit additional forms with laboratory QC data for the high channel
sodium by ICP.

5. Arsenic was incorrectly reported for sample OW-101 (1882005). The raw data shows that the
analyst performed a lOx dilution on the MSA. This dilution was not taken into account in reporting the
final result on the Form I. Please correct the result to 637 ug/L (laboratory previously reported
63.7 ug/L) and resubmit the Form I for this sample.



Region I
Data Review Worksheet

n. HOLDING TIMES Complete table for all samples and circle the analysis date for
samples not within criteria.

SAMPLE
ID

DATE
SAMPLED

HO '

ANALYSIS
DATE

CYANIDE

ANALYSIS
DATE

OTHERS

ANALYSIS
DATE

pH ACTION

jr&o-so'B A/ A

NA

/VA-

MA-

A/A-
NA

h. > /£.-t

/MA

AA

MA

=L

METAL5 180 DAYS FROM SAMPLE COLLECTION
MERCURY 28 DAYS FROM SAMPLE COLLECTION
CYANIDE 14 DAYS FROM SAMPLE COLLECTION

ACTION:
1. If holding times are exceeded all positive results are estimated (J) and all non-detects are

estimated (UJ).
2. If holding times are grossly exceeded, the reviewer may determine that non-detects are

unusable (R).

Reviewer: Date:
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in A. INSTRUMENT CALIBRATION

1. Recovery Criteria

(Section 1)

List the analytes which did not meet the percent recovery (%R) criteria for Initial and/or Continuing
Calibration.

DATE ICV/CCW ANALYTE %R SAMPLES

g\\
ACTION

ACTIONS:

If any analyte does not meet the %R criteria follow the actions stated below:

For positive results:

Metals
Mercury
Cyanide

Accept

90%-110%
80%-120%
85%-115%

For non-detected results:

Accept

Metals
Mercury
Cyanide

90%-125%
80%-130%
85%-130%

Estimate (J)

75%-89%or
6S%-19% or 121%-135%
70%-84%or 11696-130%

Estimate CUJ)

75%-89%
65%-79%
70%-84%

Reject (R)

< 75% or > 125%
< 65% or > 135%
< 70% or > 130%

Reject (R)

< 75% or > 125%
< 65% or > 135%
< 70% or > 130%

Reviewer: Date:
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mB. INSTRUMENT CALIBRATION (Section 2)

2. Analytical Sequence

A. Did the laboratory use die proper number of standards for _____
calibration as described in the SOW? (^Yes.jor No

No

C. Were calibration standards analyzed at the beginning of
sample analysis and at a minimum frequency of ten percent
or every two noun during analysis, whichever is more frequent?

D. Were the correlation coefficients for the calibration curve
for AA, Hg. and CN 5_ 0.995?

jz=^\
E. Was a standard at 2X CRDL analyzed for all ICP analyses/ rres of No

If no, the data may be affected. Use professional judgement to determine the severity of the effect and
qualify the data accordingly. Discuss any actions below and list the samples affected.

Samples Affected:



Region I
Data Review Worksheet

IV A. BLANK ANALYSIS RESULTS (Sections 1-3)

List the blank contamination in sections 1 and 2 below. A separate worksheet should be used for soil
and water blanks.

1. Laboratory Blanks Matrix:_£

DATE ICB/CCB* PREP BL ANALYTE CONCENTRATION/UNITS

L

^

lt-

2. Equipment/Trip Blanks

DATE EQUIP BL* TRIP BL* ANALYTE CONCENTRATION/UNITS

\\Vfal PB-i ft<3 I. 3.

pattz. F£>-\ £A y3.5* uflli
FrVl PL q.?i uaiL.
-pen —

8^ WLLJ-— wyftti
3. Frequency Requirements

A. Was a preparation blank analyzed for each matrix, for every 20
samples, and for each digestion batch? Yes o(

B. Was a calibration blank run at the beginning of the run, and
every 10 samples or every 2 hours whichever is more frequent? (*VejTfrr No

If no, the data may be affected. Use professional judgement to determine the severity of the effect and
qualify the data accordingly. Discuss any actions below, and list the samples affected:

Samples Affected:

Reviewer:
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IV A. BLANK ANALYSIS RESULTS (Sections 1-3) (cont.)

1. Laboratory Blanks (cont.) MATRIX: (j

ICB/CCB* PREP BL ANALYTE CONG. /UNITS

CC6Z)

€

Co.

/no

Co.
c&bA F-e



Region I
Data Review worksheet

IV B. BLANK ANALYSIS RESULTS (Section 4)

4. Blank Actions

The Action Level for any analyte is equal to SX the highest concentration of that analyte found in any blank. The Action
Level for samples which have been concentrated or diluted should be multiplied by the concentration/dilution factor. No
positive result should be reported unless the concentration of the analyte in the sample exceeds the Action Level (AL) for
that analyte. Specific actions are as follows:

1. When the concentration is greater than the IDL, but less than the Action Level, report the sample concentration
detected, qualified with a U.

2. When the sample concentration is greater than the Action Level, report the sample concentration unqualified.

Matrix: LOflut&A. Matrix: LcJc

ANALYTE

a
as.

MAX. CONG/
UNITS

-M.O UdlL

ALL
UNITS

ANALYTE MAX. CONG/
UNITS

ALL
UNITS

J3VI INo

IL

/Dn
Zfc+fc-^/UXU*^ t*i fo& fl*fa lvt» ng»i &/?&/- d^ 31"/

M- WlL ugJL

» ton'iW f^tsm ft,
NOTE: Blanks analyzed during a soil case must be converted to mg/kg in order to compare them with the sample results.

cone, in ug/1 X Volume diluted to <700mn X 1L X IQOOg X Img =» mg/kg
Weight digested (Igram) 1000ml 1kg lOOOug

Multiplying this result by 5 to arrive at the Action Level gives a final result in mg/kg which can then be compared to sample
results.

Reviewer Date:

-100
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V A. ICP INTERFERENCE CHECK SAMPLE (Sections 1 and 2)

1. Recovery Criteria

List any elements in the ICS AB solution which did not meet the percent recovery criteria.

DATE ANALYTE % REC SAMPLES AFUJCTfcD ACTION

ACTIONS:

If an analyte does not meet the %R criteria, follow the actions stated below:

PERCENT RECOVERY

< 50% 50%-79% > 120%

Positive Sample Results R J J
Non-detected Sample Results R UJ A

2. Frequency Requirements

Were Interference QC samples run at the beginning and end of
each sample analysis run or a minimum of twice per 8 hour
shift, whichever is more frequent? (^fes oT)No

If no, the data may be affected. Use professional judgement to determine the severity of the effect and
qualify the data accordingly. Discuss any actions below and list the samples affected:

Samples Affected:

Reviewer: Jw ^ Date:
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V B. ICP INTERFERENCE CHECK SAMPLE (Section 3)

3. Report the concentration of any analytes detected in the ICS A solution greater than 2X IDL that
should not be present.

ANALYTE CONC. IN THE ICS

/nn ±SL

0t4** S i r n i j
CONG OpThTrERFERENTS IN

fcfl/\A/ Estimate the concentration produced by the interfering element in all affected samples. See the guidelines
^ for examples. List the samples affected by the interferences below:

SAMPLE
AFFECTED

ANALYTE
AFFECTED

non

Nfl

SAMPLE
CONC.
(ug/L)

SAMPLE INTERFERENT CONC.

L CA EE MO
ESTIMATED
INTERFERENCE

(ug/L)

J£ '

M\C

ACTIONS:

/nn ^13

-ttft=-

7-7 no

4/ not

1. In general, the sample data can be accepted without qualification if the sample concentrations of Al,
Ca, Fe, and Mg are less than 50% of their respective levels in the ICS.

2. Estimate (J) positive results for affected analytes for samples with levek of interferents of_50% or
more of that in the ICS solution/^ twb tiklM ejrimitf H\hATti&Y{ ^ ̂  /o% faf

3. Reject (R) positive results if the reported concentration is due entirely to the interfering analyte.
4. Estimate (UJ) non-detected results for which false negatives are suspected, due to interfering

analytes.

Give an explanation for any actions taken below:live <tu cxpiaiuuiuu lur <my dtuuns uu.cu uciuw: . ..,

t^a^MTfaj^/pSj^ SAff^«Afa/ h OMMHts*? W Mis MS,'/,'*
6iK\aAiir PtMMmMKritin *MHJff Lt A/iZjA+ty uJit&# HititoMjL*ff~fo7?/lZ#/:>

~^~~ ^st~^**^ .̂ ^« _ _ ~ _ f. j * . "̂ ^ "̂̂ ""̂ ^^^T^^^^^T/̂ ^^^^^ "̂̂ ^ ,̂ J "' y^ t• si^~*^^~ *̂ î «̂ *̂ «».rf
Uj

Reviewer:

fl A, £#tffJ"faAtl°P' faUA/W ?%JL JtS?
wiu W

MM-

n/H&>4r **&)A
\d~~30fa Mfa //; £&*A4.

'&-*
'£#&*></r«&

e**'¥'l*'
OV-S2K

Date: 3 //» It

'e*' '

0 It O -I

,5-2^34
/ . .^ Jl • ^
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Region I
Data Review Worksheet

V B. ICP INTERFERENCE CHECK SAMPLE (Section 3)

3. Report the concentration of any analytes detected in the ICS A solution greater than 2X IDL that
should not be present.

ANALYTE CONC. IN THE ICS CONC. OF INTERH-RENTS IN THE ICS

_AL_ CA _££_ MG

Estimate the concentration produced by the interfering element in all affected samples. See the guidelines
for examples. List the samples affected by the interferences below:

SAMPLE ANALYTE SAMPLE SAMPLE INTERFERENT CONC. ESTIMATED
AFFECTED AFFECTED CONC. AJ, CA. £E MS INTERFERENCE

(ug/L) (ug/L)

S <?» Q

\rpcff

wnvwn

ACTIONS:

1. In general, the sample data can be accepted without qualification if the sample concentrations of Al,
Ca, Fe, and Mg are less than 50% of their respective levels in the ICS.

2. Estimate (J) positive results for affected analytes for samples with levels of interferents of 50% or
more of that in the ICS solution.

3. Reject (R) positive results if the reported concentration is due entirely to the interfering analyte.
4. Estimate (UJ) non-detected results for which false negatives are suspected, due to interfering

analytes.

Give an explanation for any actions taken below:
" mi//* Pr t/fifid: 2/1

Reviewer:



Region I
Data Review Worksheet

V B. ICP INTERFERENCE CHECK SAMPLE (Section 3)

3. Report the concentration of any analytes detected in the ICS A solution greater than 2X IDL that
should not be present.

ANALYTE CONC. IN THE ICS CONC. OF INTERFERENTS IN THE ICS

AL CA FE MG

Estimate the concentration produced by the interfering element in all affected samples. See the guidelines
for examples. List the samples affected by the interferences below:

SAMPLE ANALYTE SAMPLE SAMPLE INTERFERENT CONC. ESTIMATED
AFFECTED AFFECTED CONC. AL CA FE MO INTERFERENCE

(ug/L) (ug/L)

ACTIONS:

1. In general, the sample data can be accepted without qualification if the sample concentrations of Al,
Ca, Fe, and Mg are less than 50% of their respective levels in the ICS.

2. Estimate (J) positive results for affected analytes for samples with levels of interferents of 50% or
more of that in the ICS solution.

3. Reject (R) positive results if the reported concentration is due entirely to the interfering analyte.
4. Estimate (UJ) non-detected results for which false negatives are suspected, due to interfering

analytes.

Give an explanation for any actions taken below:

Reviewer: s& t£L^ Date: zl'ol'ifL/



Region I
Data Review Worksheet

VI. MATRIX SPIKE

TR# OLO'' Matrix: / ,

1. Recovery Criteria

List the percent recoveries for analytes which did not meet the required criteria.

S - amount of spike added
SSR - spiked sample result
SR - sample result

ANALYTE
Aft-
• J^y

SSR
<#3.to">
331,2)

SR
3.0 Le
3-O LL

S
STD-t>
3t>- O

%R

Hk. l 7
(a*4. )A ^

J

ACTION
k

'or nflvhfcn!7

Matrix Spike Actions apply to all samples of the same matrix.

ACTIONS:

1. If the sample concentration exceed the spike concentration by a factor of 4 or more, no action
is taken.

2. If any analyte does not meet the percent recovery criteria, follow the actions stated below:

PERCENT RECOVERY

< 30% 30%-74% >125%

Positive Sample Results
Non-detected Results

2. Frequency Criteria

J
R

J
UJ

J
A

Was a matrix spike prepared at the required frequency?
Was a post digest spike analyzed for analytes that did
not meet the required criteria for matrix spike recovery?

A.
B.

A separate worksheershpuld be filled out for each matrix spike pair.
Reviewer: MP ^ Date:



Region I
Data Review Worksheet

VII. LABORATORY DUPLICATES

List the concentrations of any analyte not meeting the criteria for duplicate precision. For soil
duplicates, calculate the CRDL in mg/kg using the sample weight, volume and percent solids data for
the sample. Indicate what criteria was used to evaluate precision by circling either the RPD or CRDL
for each analyte.

Matrix;

ANALTTE

Aluminum

Antimony
Barium

Beryllium
Cadmium
Calcium
Chromium

Cobalt
Copper

Iron
Lead

Magnesium
Manganese
Mercury
Nickel

Potassium

Selenium
Silver
Sodium

Thallium
Vanadium

Zinc
Cyanide

CRDL

UATER
ug/L

200

00

10

200

s
5000

10

SO

25

10O

S

5OOO

IS

0.2

4O

5000

5

10

sooo
10

50

20

10

SOIL
mg/kg

SAMPLE f DUPLICATE *

T̂Lo-SjTB tfcf RPD ACTION

Laboratory duplicate actions should be applied to all other samples of the same matrix type.

ACTION:

1. Estimate (J) positive results for analytes which have an RPD > 20% for waters and > 35%
for soils.

2. If sample results are less than 5X the CRDL, estimate (J) positive results for analytes whose
absolute difference is > CRDL (2X CRDL for soils). If both samples are non-detected, the
RPD is not calculated (NC).

Reviewer: Date:



Region I
Data Review Worksheet

VIII. HELD DUPLICATES

List the concentrations of all analytes in the field duplicate pair. For soil duplicates, calculate the
CRDL in mg/kg using the sample weight, volume and percent solids data for the sample. Indicate
what criteria was used to evaluate precision by circling either the RPD or CRDL for each analyte.

Matrix:

Field duplicate actions should be applied to all other samples of the same matrix type.

ACTION:

1. Estimate (J) positive results for analytes which have an RPD > 30% for waters and > 50%
for soils.

2. If sample results are less than 5X the CRDL, estimate (J) positive results for analytes whose
absolute difference is > 2X CRDL (4X CRDL for soils). If both samples are non-detected, the
RPD is not calculated (NC).

Reviewer: Date:



Region I
Data Review Worksheet

IX. LABORATORY CONTROL SAMPLE

1. Aqueous LCS

List any LCS recoveries not widun the 80%-120% criteria and the affected samples'

DATE ANALYTE %REC SAMPLES AFFECTED ACTION

2. Solid LCS
i

List any analytes that were not within the control windows set by die EPA for die solid LCS sample.
The 80%-120% criteria is not used to evaluate solid LCS results.

ANALYTE LCS CONG. CONTROL WINDOWS SAMPLES Ai-FfelTKD ACTON

ACTION:

AQUEOUS LCS

Positive Results
Non-detected Results

SOLID LCS

Positive Results
Non-detected Results

3. Frequency Criteria

A. Was an LCS analyzed for each matrix, for every digestion AJo~T
batch, and for every 20 samples? _Yj3or Nft—

PERCENT RECOVERY

<50% Sl%-79%

R J
R UJ

< EPA Control Windows

J
UJ

> 120%

J
A

> EPA Control Windows

J
A

Reviewer: / Date:
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Data Review Worksheet

X A. FURNACE ATOMIC ABSORBTION ANALYSIS

1. Duplicate precision

Duplicate injections and one point analytical spikes were performed for all samples and duplicate
injections agreed within ± 20%.

Duplicate injections and/or spikes were not performed for the following samples/analytes:

Duplicate injections did not agree within ± 20% for the following samples/analytes:

2. Post Digestion Spike Recoveries

Spike recoveries met the 85%-115% recovery criteria for all samples.

X. Spike recoveries did not meet the 85%-115% criteria but did not require MSA for the following
samples/analytes:

s/
/\ MSA was used to quantitate analytical results when contractually required.

X. The correlation coefficients were all S 0.995, accept results.
The following samples/analytes had correlation coefficients < 0.995:

MSA was not performed as required for the following samples/analytes:

ACTION:

1. Estimate (J) positive results if duplicate injections are outside ± 20% RSD or CV.
2. If the sample absorbance is < 50 % of the post digestion spike absorbance the following actions should be

applied.
PERCENT RECOVERY

<10% ll%-84% > 115%

Positive Sample Results J or R J J
Non-detected Results R UJ A

3. Estimate (J) sample results if MSA was required and not performed.
4. Estimate (J) sample results if the correlation coefficient of the MSA was < 0.995.

Reviewer J 0 > Date:
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Data Review Worksheets

XI. INDUCTIVELY COUPLED PLASMA (TCP) SERIAL DILUTION ANALYSIS

Serial dilutions were performed for each matrix and results of the diluted sample analysis agreed
within ± 10% of the original undiluted analysis.

Serial dilution was not performed for the following:

)( Serial dilutions were performed, but analytical results did not agree within ± 10% for analyte
concentrations greater than SOX the IDL before dilution.

Report all results below that do not meet the required laboratory criteria for ICP serial dilution analysis.

Matrix:

ANALYTE

^^fumtouni

Barium

Beryllium

Cadmium

Calcium

Cobalt

Copper

Iron

Lead

Magnesium

Manganece

Nickel

Potaicium

Silver

Sodium

Vanadium

Zinc

IDL

8

SOX IDL

too

1

SAMPLE
RESULT

<S2fl-MA

SERIAL
DILUTION

ISWo. M-T-

SDIFF

/xa. i

ACTION

^'?ces. r<so\«

Actions apply to all samples of the same matrix

ACTIONS:

1. Estimate (J) all positive results if the % D > 15%.

Reviewer: Date: r
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Data Review Worksheets

XH. DETECTION LIMIT RESULTS

1. Instrument Detection Limits

X Instrument detection limit results were present and found to be less than the CRDL.
1

IDLs were not included in the data package on Form XI.

IDLs were present, but the criteria was not met for the following analytes:

Reason:

2. Reporting requirements

Were sample results on Form I reported down to the IDL not the
CRDL for all analytes? f*^^ or No

Were sample results that were analyzed by ICP for Se, Tl, As,
or Pb at least Sx IDL?

Were sample weights, volumes, and dilution factors taken into
account when reporting detection limits on Form I?

If no, the reported results may be inaccurate. Make the necessary changes on the data summary tables
and request that the laboratory resubmit the corrected data.

Reviewer: /t^fcA— Date:
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Data Review Worksheets

. SAMPLE QUANITTATION

V^ Sample results fell within the linear range for ICP and within the calibrated range for all
other parameters. /l/0t/ • ^~Q&t&sn -^^4tts^& ^£10797 ^u^^,

^ * 4 < ^*+v~~4 X "̂ ^^P^^^^ jf j*

Sample results were beyond the linear range on ICP and/or beyond the calibration range
for other parameters for the following samples/analytes:

In the space below, please show a minimum of one sample calculation per method:

a
FURNACE M 3 J / m Mrtcu /** £jL#4*/4/

O.VZW*£-x /O—- — j »^— - -L* '

MERCURY JK

W SltX^\<M toMvL

/To?
CYANIDE *r***«>\ r* O.TO7; ^VMfc, b-- i.-jas-r ,

1

For soil samples, the following equation may be necessary to convert raw data values (usually reported
in ug/L) to actual sample concentrations (mg/kg):

The lab is required to use 1 gram of sample (wet weight) to 200mL final volume.

Wet weight

digest cone, in ug/L X MOmT^ X 1L X IQOQg X Imp = my
Ig lOOOmL 1kg lOOOug kg

In addition, the sample results are converted to dry weight using the percent solids calculations:

wet weight cone. X 100 = Final concentration, dry weight (mg/kg)
% solids



Corporation

March 18, 1992

Ms. Martha Smith
Roux Associates, Inc.
775 Park Avenue
Suite 255
Huntington, NY 11743

RE: Data Validation Letter Report
Project #s: 18811 and 18820
Enseco-East Laboratory
Industri-Plex Site, Woburn, Massachusetts
Metals: 10 samples/water (dissolved)/sample #s: WP-1, WP-3, WP-4, WP-5,

OW-31, OW-37, OW-37A,
OW-55, OW-101, FB-2

Dear Ms. Smith:

A validation was performed on the dissolved metals analytical data from 10 groundwater samples
collected by Roux Associates, Inc. at the Industri-Plex site in Woburn, MA. The data were evaluated
based on the following parameters according to the Region I Laboratory Data Validation Functional
Guidelines for Evaluating Inorganic Analyses. February 1989:

Data completeness
Holding times/pH
Calibration verification
Field and laboratory blank results
ICP interference check results
Matrix spike percent recovery results
Laboratory and field duplicates

NA Laboratory control sample results
* Furnace atomic absorption analysis/duplicate precision

Furnace atomic absorption analysis/post digestion spike recoveries
Serial dilution results

* Detection limit results
Sample results

* All criteria were met for this parameter
NA Not applicable

Table I summarizes the validation recommendations which were based on thejfollowine informalioji;

•44 Brattle Street. Cambridge, MA 02138 • (617)576-1555 • Telefax (617)864-8469
Environmental Consultants with Offices in Cambridge, MA and Boulder, CO



Ms. Martha Smith
Industn-Plex/groundwaters
Page 2

Data Completeness

The following information was missing or incorrect in the original data package and required a
resubmittal of the data:

- Incomplete quarterly information including inaccurate dates, IDLs, and linear ranges.
- Inconsistent mercury IDLs in package.
- Sodium misquantitated from low channel, rather than high channel, on ICP.
- Arsenic miscalculated for sample OW-101.

The above items were requested on 2/25/92 and were received on 2/28/92 and 3/03/92. Sample FB-2 did
not have a Form I in the data package. Two Form Is were included for sample OW-37A with two
separate laboratory ID#s. One of these, corresponding to laboratory ID #1881105, was actually the field
blank sample FB-2. The laboratory was requested to resubmit a corrected Form I on 3/17/92.
Additionally, other discrepancies were present hi the data package; however, no resubmittals were
requested because they did not affect the quantitation of the results. These included:

The cover page was missing the matrix spike (MS) and duplicate (D) for sample OW-
52B.
The Form Is were all missing the sample descriptions.
Incorrectly reported sodium for the serially diluted result and therefore incorrectly
calculated the percent difference as exceeding criteria. Laboratory reported sodium in
serial dilution for sample OW-55 as 57550.00 ug/L whereas the actual result, from the
raw data, is 575500.00 ug/L. With the correct result, the percent difference meets
criteria (corrected percent difference = 0.9%; laboratory reported 89.9%). All the "E"
qualifiers on the Form Is of the data package should therefore be removed for sodium.
Several forms in the raw data contain no signature or date. For example, pg 000518 is
a notebook page without a title, without an analyst signature, and without a date.
Form IV, for reporting the ICS data, did not include false positives and false negatives
of analytes found in the solution that should not have been present. CLP SOW 3/90
requires that all analytes be reported on this form. The ICSA was therefore reviewed
from the raw data in order to assess interference effects as part of the validation process.
The MSA performed on sample OW-37A dup. is missing from Form VIII.
Correlation coefficients (r) for the MSAs performed for arsenic are incorrect for the
following samples:

Sample

WP-3

WP-4

WP-5

OW-101

r value reported by
laboratory

0.9990

0.9980

0.9970

0.9990

corrected r value

0.9996

0.9983

0.9972

0.9994



Ms. Martha Smith
Indus tri-Plex/groundwaters
Page 3

No actions were taken for these discrepancies as they did not directly affect the sample results; however,
they are evidence of poor quality in the data package preparation and review.

Holding Times/pH

All holding times were met; however, the pH for three samples, WP-4, OW-31, and OW-55, was greater
than 2. All positive results and nondetects have been estimated (J and UJ, respectively) because of
improper preservation of the sample. These estimated results may be biased low as metals may adsorb
to the walls of the sample container at pH > 2.

Calibration Verification

All calibration recovery and frequency criteria were met; however, the CRDL standard did not meet
recovery criterion of 80 - 120% for the following analytes:

Analyte

Chromium

Silver

% Recovery CRDL

77.8

64.2

Action

UJ(ND)

UJ(ND)

Actions were taken where the CRDL standard recovery was less than 80% for positive values that were
less than SxCRDL and for all associated nondetects. All positive chromium results were greater than
3xCRDL; therefore, no action was applied. All chromium nondetects (WP-1, WP-3, WP-5, OW-37,
OW-37A, OW-101, FB-2) are estimated (UJ). All silver results were nondetects and all detection limits
are estimated (UJ). Low recovery of the CRDL standard may indicate a low bias in these estimated
detection limits.

Field and Laboratory Blanks

The blank data were reviewed and the maximum concentrations and action levels are summarized in the
following table. Sample FB-2 was the field blank associated with these samples. Note that the laboratory
incorrectly labeled FB-2 as OW-37A, laboratory ID # 1881105, throughout the data package. The actions
do not apply to the field blank.



Ms. Martha Smith
Indus tri-Plex/groundwaters
Page 4

BLANK ACTION TABLE

Analyte

Arsenic

Barium*

Calcium*

Iron

Silver

Maximum
Concentration

(ug/L)

1.7

6.4

212

12.0

-7.0

Action Level
(ug/L)

8.5

32.0

1060

60.0

35.0

Indicates that the maximum concentration was derived from contamination present in the field
blank. Other maximum concentrations were derived from the laboratory blanks (initial and
continuing calibration blanks).

Sample values which are greater than the IDL, but less than the Action Level are considered nondetect
due to the possibility of false positives; report the sample concentration with a U for the following
sample analytes:

arsenic: WP-1
barium: WP-3

No actions were taken for calcium or iron because all positive values were greater than the blank action
level. All silver results were nondetects; therefore, blank actions do not apply.

ICP Interference Check Sample

All analytes met criteria for the ICS AB standard. However, several analytes were detected in the ICSA
solution, at levels greater than 2xIDL, that should not have been present. The following table
summarizes these false positives:

Analyte

Chromium

Copper

Manganese

Silver

Zinc

Concentration
found in

the ICS (ug/L)

50.8

6.3

11.3

-9.0

18.3

Concentration of interferents in the ICS (ug/L)

Al

488859

H

ft

H

ft

Ca

531311

n

ti

H

tf

Fe

174047

it

ti

n

H

Mg

469957

N

H

H

It



Ms. Martha Smith
Industri-Plex/groundwaters
PageS

Samples WP-1, WP-3, WP-5, OW-31, and OW-101 had concentrations of calcium greater than 50% of
the level found in the ICS. The effects of this calcium interferent on the quantitation of the analytes listed
in the previous table were reviewed for the affected samples. The estimated interferences on chromium,
copper, manganese, and zinc for the positive results in the affected samples were calculated and the
negative interference for silver was estimated. The estimated interferences and the actions taken are
summarized in the following table:

Sample
Affected

WP-1

WP-3

WP-5

OW-31

OW-101

Analyte
Affected

silver

zinc

copper

silver

zinc

silver

zinc

chromium

silver

zinc

silver

zinc

Interferent
Concentration

(ug/L)

575000 (calcium)

•

606000 (calcium)

•

•

328000 (calcium)

•

365000 (calcium)

w

•

324000

tt

Estimated
Interference

(ug/L)

-9.0

18.3

6.3

-9.0

18.3

-5.6

11.3

34.9

-6.2

12.6

-5.5

11.2

Action

UJ(ND)

J(+)

no action

UJ(ND)

J(+)

UJ(ND)

J(+)

R

UJ(ND)

R

UJ(ND)

J(+)

The positive sample results for the above listed analytes were estimated (J) when the estimated
concentration was greater than 10% of the measured value of the affected analyte in the sample. No
actions were applied when the estimated concentrations were below 10% of the reported concentrations
for those analytes as listed above (as was the case for copper in sample WP-3). The chromium and zinc
values reported for sample OW-31 were rejected (R) because the estimated interference concentration was
95% and 91% of the reported sample analyte concentrations for the respective analytes. Therefore, it
is expected that the entire reported value for chromium and zinc in this sample was due to an interference
effect and was not actually present in the sample.
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Matrix Spike Percent Recovery Results

The review of the matrix spike results revealed the deficiencies summarized in the following table. The
actions apply to all samples of the same matrix.

MATRIX SPIKE RECOVERY ACTION TABLE

Sample tt

OW-37A

OW-37A

Analyte

Silver

Thallium

% Recovery

70.0

68.4

Action

(UJ) all samples

(UJ) all samples

The low percent recoveries for silver and thallium indicate a matrix suppression of these analytes and
therefore a low bias is expected in the estimated detection limits of these nondetected analytes.

Laboratory and Field Duplicate Results

The laboratory duplicate data were reviewed and the results not meeting the validation criteria are
included in the following table. Actions are applied to all samples of the same matrix.

PRECISION ACTION TABLE FOR LABORATORY DUPLICATE

Sample #

OW-37A

Analyte

Arsenic

% RPD

65.0

Action

J(+)

All results for arsenic have been estimated (J) due to poor laboratory duplicate precision.

A field duplicate pair, WP-5 and OW-101, was collected with this set of samples. Field duplicate results
met precision criteria for all analytes.
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Furnace Atomic Absorption Analysis/Post-Digestion Spike Recoveries

The following sample analytes had low post-digestion spike recoveries (< 85%) but did not require the
method of standard additions (MSA) for the following samples/analytes:

Analyte

Arsenic

Lead

Selenium

Thallium

Samples Affected

WP-1

WP-1, WP-3, WP-4, WP-5, OW-37,
OW-37A, OW-55

WP-3, WP-4, WP-5, OW-31,
OW-55, OW-101, FB-2

WP-1, WP-3, WP^t, OW-31, OW-37,
OW-37A, OW-55, FB-2

Actions for the above sample analytes are J(+) and UJ(ND). All the thallium results have already been
estimated (UJ) due to low matrix spike recovery; therefore, no further action is applied. The low post-
digestion spike recoveries are an indication of matrix suppression of these analytes. All estimated results
(J) and detection limits (UJ) are therefore biased low. Note that the interpretation of post-digestion spike
recovery is generally related to sample matrix effects; however, in the case of selenium and thallium for
the above samples, a laboratory effect is likely because the field blank sample (FB-2) had poor post-
digestion spike recoveries. Matrix interferences are not expected in a field blank sample that consists of
laboratory-grade deionized water.

ICP Serial Dilution Results

Two serial dilutions were performed with this set of data. Analytical results not meeting criteria are
listed in the following table. Actions affect all samples of the same matrix.

Sample #

WP-3

*

•

OW-55

Analyte

Calcium

Magnesium

Sodium

Zinc

Sample Result
(ug/L)

605573.48

228638.73

275800.00

258.95

Serial Dilution
(ug/L)

496183.53

202194.33

244800.00

296.23

Percent
Difference

(%)

18.1

11.6

11.2

14.4
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Actions were taken where the percent difference between the sample result and the serially diluted result
was greater than 15%. Therefore, all positive calcium results are estimated (J) due to the indication of
matrix effects on the quantitation of this analyte as seen by the high percent difference in the serial
dilution.

Sample Results

The following sample analytes were detected at less than 2xIDL and have therefore been estimated (J)
due to the uncertainty in the quantitation near the IDL. This table does not include sample analytes
previously estimated due to other validation criteria.

Analyte

Nickel

Samples Affected

WP-3, WP-5

Overall Assessment

All holding times were met. Many discrepancies, incorrectly reported data or QC, were observed in the
data package. Where these items affected the reported values, resubmittals were requested from the
laboratory. Inconsistencies and incorrectly reported data that did not directly affect the analyte
quantitation were recorded in this review but resubmittals were not requested. The number of errors
noted indicates poor quality in data package preparation. The pH for samples WP-4, OW-31, and OW-55
were greater than 2; therefore, all positive and nondetect results have been estimated (J and UJ,
respectively). All calibration criteria were met for all analytes; however, the CRDL standard did not
recover within validation criteria for chromium and silver. Therefore, all nondetects for these analytes
were estimated (UJ) and may be biased low. Blank contamination was minimal and affected the
quantitation of a single sample for arsenic and barium only. All criteria were met for the interference
check standard (ISC AB) recoveries; however, chromium, copper, manganese, and zinc were detected
in the ICS A at levels greater than 2xIDL and silver at a negative level greater than -2xIDL. Therefore,
estimated interferences for these analytes in samples with high levels of calcium were calculated. Based
upon these calculations, chromium and zinc in sample OW-31 were rejected (R) and copper, silver and
zinc were estimated (J). Accuracy, as indicated by the matrix spike (MS), was good for all analytes
except for silver and thallium. Both recovered low in the MS; therefore, all associated data were
estimated at the detection limit (UJ) and are biased low. Precision for these samples was also good as
all analytes except arsenic met criteria in the laboratory duplicate pair and all analytes met criteria in the
field duplicate pair. All arsenic data were estimated (J) due to poor duplicate precision. A matrix effect
on calcium is expected as evidenced by the high percent difference in the serial dilution result.
Therefore, all calcium results have been estimated (J).
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Attached are the Recommendations Summary Table I, the Data Summary Table II, and the worksheets
associated with this data validation review.

Very truly yours,

GRADIENT CORPORATION

Susan D. Chapnick
Senior Analytical Chemist
Data Reviewer



INDUSTRI-PLEX
PROJECT #s: 18811 and 18820

GROUNDWATER SAMPLES - DISSOLVED METALS

Aluminum

Antimony

Arsenic

Barium

Beryllium

r>Hmiiim

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Table I - Recommendation Summary

J1

J1

A1, J1'4

A1,!1

J1

J1

Jl,5

R1, J1'6

J1

J1

J1

Jl,4

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

Sodium

Thallium

Vanadium

Zinc

J1

J1

J1

Jl.7

J1

Jl,4

jl.2,3,6

J1

jl,3,4

J1

R1, J1'2

See Codes defined on following page.



INDUSTRI-PLEX
PROJECT #s: 18811 and 18820

GROUNDWATER SAMPLES - DISSOLVED METALS

TABLE I - Recommendation Summary
(Continued)

Codes:

If the field is left blank, the qualifier is A - Accept all data.

A1 - Accept all data, but consider positive results greater than 2xIDL and less than the blank
action level as nondetect because false positives are expected due to blank contamination.
Report the sample concentration with a U for: arsenic (WP-1) and barium (WP-3).

J1 - Estimate (J) positive results and (UJ) nondetects for samples WP-4, OW-31, and OW-55
due to improper preservation (pH > 2). Sample results may be biased low.

J2 - Estimate (J) positive zinc results in samples WP-1, WP-3, WP-5, and OW-101 because
reported values are biased high due to positive interference from calcium. Estimate (UJ)
nondetected results for silver because false negatives are suspected due to interference
from calcium in samples WP-1, WP-3, WP-5, OW-31, and OW-101. Estimated
detection limit may be biased low.

J3 - Estimate (UJ) all nondetected results due to low matrix spike recoveries for silver and
thallium. Estimated sample detection limits are biased low.

J4 - Estimate (J) positive results and (UJ) nondetected results due to low post-digestion spike
recoveries for: arsenic (WP-1), lead (WP-1, WP-3, WP-4, WP-5, OW-37, OW-37A,
OW-55), selenium (WP-3, WP^, WP-5, OW-31, OW-55, OW-101, FB-2), and thallium
(WP-1, WP-3, WP-4, OW-31, OW-37, OW-37A, OW-55, FB-2). Estimated results and
detection limits are biased low.

J5 - Estimate (J) positive results for calcium due to matrix effects seen in the ICP serial
dilution.

J6 - Estimate (UJ) all nondetects for chromium and silver due to low CRDL standard
recoveries (< 80%). Estimated detection limits are biased low.

J7 - Estimate (J) positive results that are greater than the IDL but less than 2xIDL due to the
possibility of false positives and the uncertainty near the instrument detection limit for:
nickel (WP-3, WP-5).

R1 - Reject (R) chromium and zinc results in sample OW-31 because entire reported values
are attributed to interference from calcium.



Data Summary Key

A Accept all data.

J Estimate positive results due to quality control criteria.

UJ Estimate nondetected results due to quality control criteria.

R Data are unusable due to quality control criteria.
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Region I
Data Review Worksheet

Site Name:
Reference Number

REGION I REVIEW OF INORGANIC
CONTRACT LABORATORY DATA PACKAGE

The hardcopied(laboratory name)
reviewed and the quality assurance and performance data summarized. The data review included:

data package received at Region I has been

^ease-No-.
SDG No.
No. of Samples

SAS No.
Matrix

Traffic Report Nos.:

Trip Blank No.:

Equipment Blank No.:

Field Dup Nos.:

-> LoP-3

T-£L

Sampling Date(s)
Shipping Date(s)
Date(s) rec'd by lab

njift +
ia>n«*
;«a>q +.

/YQ-J/-M bui-?il.

iLf 4aLa^
C labir* ft

9-

SOW No. 3\°( Q requires that specific analytical work be done and that associated reports be
provided by the laboratory to the Regions, EMSL-LV, and SMO. The general criteria used to determine
the performance were based on an examination of:

-Data Completeness
-Holding Times
-Calibrations
-Blanks
-ICP Interference Check Results
-Matrix Spike Recoveries
-Laboratory Duplicates

-Field Duplicates
-Lab Control Sample Results
-Furnace AA results
-ICP Serial Dilution Results
-Detection Limit Results
-Sample Quantitation

Overall Comments: for OUJ-5 / -5"5"
all

Definitions and Qualifiers:

A. - Acceptable data
J - Approximate data flue tc^quality control crii
R - Reject data due to quality control criteria

Reviewer:



Region I
Data Review Worksheet

I. DATA COMPLETENESS

MISSING INFORMATION DATE LAB CONTACTED DATE RECEIVED

tf2>lAf luAfffJrtL i£ r̂ P î,ted
ii_ . c<Jrc

nr\ 5C.
r.

LQ O-

A -

0«-lO|

Reviewer:

.As .

^

uxu*
Date:



Request for Inforrnation/Resubmission

Laboratory Name: Enseco - East Lab Code: ENSECO

SDG/Project Numbers: 18710 and 18811 Analysis: Metals

Date of Request: February 25,1992

1. Quarterly information is incorrect or incomplete. Please resubmit the quarterly IDL and T ?
Range information. Specifically, the ICP IDLs are incorrect on Form 10, they do not match the
nondetects reported on the Form Is. Also, the Linear Range date is 11/20/90 - if this is true it is non-
compliant. Linear Range for sodium is probably incorrect at 100 ppb. Since the laboratory quantitated
sodium from two ghgnnyJ* on the ICP, a high and a low channel, J3K2 linear ranges must be reported for
sodium. Please correct and resubmit.

2. Inconsistent DDLs reported for mercury. Please advise on correct IDL and resubmit results which
show discrepancy. Nondetected results for mercury are reported as 0.1 U for project 18710 and as 0.2
U for project 18811.

3. Sodium was misquantitated from the low channel instead of the high channel on ICP for the
following samples: OW-55 (1881105), OW-56B (1871004), OW-56C (1871005), OW-100 (1874806).
Sodium for samples OW-55, OW-56B, and OW-56C were incorrectly reported as nondetects. The raw
data shows that the low channel was saturated with sodium, the high channel should have been used to
quandtate for these high level sodium samples. Sodium for sample OW-100 was incorrectly reported
from the saturated low channel when it should have been reported from the high channel. Please
resubmit Form Is with correct sodium values.

4. Since the laboratory quantitated sodium from two channels on ICP, two sets of ICVs, CCVs,
ICBs, and CCBs need to be reported for sodium. Only the low channel sodium QC was reported on the
CLP Forms 2A and 3. Please submit additional forms with laboratory QC data for the high channel
sodium by ICP.

5. Arsenic was incorrectly reported for sample OW-101 (1882005). The raw data shows that the
analyst performed a lOx dilution on the MSA. This dilution was not taken into account in reporting the
final result on the Form I. Please correct the result to 637 ug/L (laboratory previously reported
63.7 ug/L) and resubmit the Form I for this sample.



Region I
Data Review Worksheet

n. HOLDING TIMES Complete table for all samples and circle the analysis date for
samples not within criteria.

METALS 180 DAYS FROM SAMPLE COLLECTION
MERCURY 28 DAYS FROM SAMPLE COLLECTION
CYANIDE 14 DAYS FROM SAMPLE COLLECTION

ACTION:
1.

2.

Reviewer:

If holding times are exceeded all positive results are estimated (J) and all non-detects are
estimated (UJ).
If holding times are grossly exceeded, the reviewer may determine that non-detects are
unusable (R).

Date:



Region I
Data Review Worksheets

2.

INSTRUMENT CALIBRATION

Analytical Sequence

(Section 2)

B.

C.

D.

Did die laboratory use die proper number of standards for
calibration as described in die SOW?

Were calibrations performed at the beginning of each analysis?

Were calibration standards analyzed at die beginning of
sample analysis and at a mhimmm frequency of ten percent
or every two hours during analysis, whichever is more frequent?

Were the correlation coefficients for die calibration curve
for AA, Hg, and CN £ 0.995?

E. Was a standard at 2X CRDL analyzed for all ICP analyses.

If no, die data may be affected. Use professional judgement to determine die severity of die effect and
qualify die data accordingly. Discuss any actions below and list die samples affected.

A br 77.3% frni

Samples Affected: /./ 3 1

\ff



Region I
Data Review Worksheets

HIA. INSTRUMENT CALIBRATION

1. Recovery Criteria

(Section 1)

List the analytes which did not meet the percent recovery (%R) criteria for Initial and/or Continuing
Calibration.

DATE ICV/CCW ANALYTE %R SAMPLES AFFECTED ACTION

ACTIONS:

If any analyte does not meet the %R criteria follow the actions stated below:

For positive results:

Metals
Mercury
Cyanide

Accept

90%-110%
80%-120%
85%-115%

For non-detected results:

Accept

Metals
Mercury
Cyanide

90%-125%
8096-130%
85%-130%

Estimate (D

75%-89%or
65%-79% or 121%-135%
70%-84% or 116%-130%

Estimate (UP

75%-89%
65%-79%
7096-84%

Reject (R)

< 75% or > 125%
< 65% or > 135%
< 70% or > 130%

Reject CK\

< 75% or > 125%
< 65% or > 135%
< 70% or > 130%

Reviewer: Date:



Region I
Data Review Worksheet

IV A. BLANK ANALYSIS RESULTS (Sections 1-3)

List the blank contamination in sections 1 and 2 below. A separate worksheet should be used for soil
and water blanks.

1. Laboratory Blanks

DATE ICB/CCBl

Matrix:

PREPBL ANALYTE CONCENTRATION/UNITS

\

•"ft
C-

2. Equipment/Trip Blanks

DATE EQUIP BL* TRIP BL* ANALYTE CONCENTRATION/UNITS

I -*4 ua) L

K.VO.

3. Frequency Requirements

A. Was a preparation blank analyzed for each matrix, for every 20
samples, and for each digestion batch? Yes or No

B. Was a calibration blank run at the beginning of the run, and
every 10 samples or every 2 hours whichever is more frequent? Yes or No

If no, the data may be affected. Use professional judgement to determine the severity of the effect and
qualify the data accordingly. Discuss any actions below, and list the samples affected:

Samples Affected:

Reviewer: Date:



REGION I
Data Review Worksheet

IV A. BLANK ANALYSIS RESULTS (Sections 1-3). (cont.)

1. Laboratory Blanks (cont.) MATRIX:

DATE ICB/CCB* PREP BL ANALYTE CONG. /UNITS

5/7^5



Region I
Data Review worksheet

IV B. BLANK ANALYSIS RESULTS (Section 4)

4. Blank Actions

The Action Level for any analyte is equal to 5X the highest concentration of that analyte found in any blank. The Action
Level for samples which have been concentrated or diluted should be multiplied by the concentration/dilution factor. No
positive result should be reported unless the concentration of the analyte in the sample exceeds the Action Level (AL) for
that analyte. Specific actions are as follows:

1. When the concentration is greater than the IDL, but less than the Action Level, report the sample concentration
detected, qualified with a U.

2. When the sample concentration is greater than the Action Level, report the sample concentration unqualified.

Matrix: IA yr±a^ Matrix:

ANALYTE MAX. CONG/
UNITS

AL/
UNITS

ANALYTE MAX. CONG/
UNITS

AL/
UNITS

,
LtQlL &O-G Hal

fr W\

NOTE: Blanks analyzed during a soil case must be converted to mg/kg in order to compare them with the sample results.

= mg/kgcone, in ug/1 X Volume diluted to (200ml) X 1L X lOOOp X Img
Weight digested (Igram) 1000ml 1kg lOOOug

Multiplying this result by 5 to arrive at the Action Level gives a final result in mg/kg which can then be compared to sample
results.

Reviewer Date;

no

U

U



Region I
Data Review Worksheet

V A. ICP INTERFERENCE CHECK SAMPLE (Sections 1 and 2)

1. Recovery Criteria

List any elements in the ICS AB solution which did not meet the percent recovery criteria.

DATE ANALYTE % REG SAMPLES AFFECTED ACTION

Q n\rn\irhj\ rrv-k

ACTIONS:

If an analyte does not meet the %R criteria, follow the actions stated below:

PERCENT RECOVERY

< 50% 50%-79% > 120%

Positive Sample Results R J J
Non-detected Sample Results R UJ A

2. Frequency Requirements

Were Interference QC samples run at the beginning and end of
each sample analysis run or a miniimirn of twice per 8 hour
shift, whichever is more frequent?

If no, the data may be affected. Use professional judgement to determine the severity of the effect and
qualify the data accordingly. Discuss any actions below and list the samples affected:

Samples Affected:

Reviewer: ^ e / C , D a t e :



Region I
Data Review Worksheet

V B. ICP INTERFERENCE CHECK SAMPLE (Section 3)

3. Report the concentration of any analytes detected in the ICS A solution greater than 2X EDL that
should not be present.

ANALYTE CONG. IN THE ICS CONC. OF INTERFERENTS IN THE ICS

AL CA FE MG

Estimate the concentration produced by the interfering element in all affected samples. See the guidelines
for examples. List the samples affected by the interferences below:

SAMPLE
AFFECTED

ANALYTE
AFFECTED

SAMPLE
CONC.
(ug/L)

SAMPLE INTERFERENT CONC.
L CA FE MO

ESTIMATED
INTERFERENCE

(ug/L)

CUL.

na.

ACTIONS:

m
X

-9.0

-5.6
M.3

U '
cr

1 . In general, the sample data can be accepted without qualification if the sample concentrations of Al,
Ca, Fe, and Mg are less than 50% of their respective levels in the ICS.

2. Estimate (J) positive results for affected analytes for samples with levels of interferents of 50% or
more of that in the ICS solution.

3. Reject (R) positive results if the reported concentration is due entirely to the interfering analyte.
4. Estimate (UJ) non-detected results for which false negatives are suspected, due to interfering

analytes.

Give an explanation for any actions taken below:
UrffiS s ; trhr O v&l



Region I
Data Review Worksheet

VB. ICP CHECK SAMPLE (Section 3)

3. Report the concentration of any analytes detected in the ICS A solution greater than 2X IDL that
should not be present,

ANALYTE CONC. IN THE ICS CQNC. OF IN'IiiRHiRENTS IN THE ICS

CA FE MG

Estimate the concentration produced
for examples. List the samples affected by the interferences below:

ement in all affected samples. See the guidelines

SAMPLE
AFFECTED

ANALYTE
AFFECTED

SAMPLE
CONC.

SAMPLE INTERFERENT CONC.
AL CA FE MO

ESTIMATED
INTERFERENCE

(ugrt.)

ACTIONS:

Cr

2n
--4,0

1. In general, the sample data can be accepted without qualification if the sample concentrations of Al,
Ca, Fe, and Mg are less than 50% of their respective levels in the ICS.

2. Estimate, (J) positive results for affected analytes for samples with levels of interferents of 50% or
more of that in the ICS solution.

3. Reject (R) positive results if the reported concentration is due entirely to the interfering analyte.
4. Estimate (UJ) non-detected results for which false negatives are suspected, due to interfering

analytes.

Give ,an explanation for any actions taken below:

9 "*- i* OU'^i'*



Region I
Data Review Worksheet

V B. ICP INTERFERENCE CHECK SAMPLE (Section 3)

3. Report the concentration of any analytes detected in the ICS A solution greater than 2X IDL that
should not be present.

ANALYTE CONC. IN THE ICS CONC. OF INTERFERENTS IN THE TCS

CA FE MG

Estimate the concentration produced by the interfering element in all affected samples. See the guidelines
for examples. List the samples affected by the interferences below:

SAMPLE ANALYTE SAMPLE SAMPLE INTERFERENT CONC. ESTIMATED
AFFECTED AFFECTED CONC. £L £A EE MO INTERFERENCE

(ug/L) (ug/L)

PLo-lnl

ACTIONS:

1. In general, the sample data can be accepted without qualification if the sample concentrations of Al,
Ca, Fe, and Mg are less than 50% of their respective levels in the ICS.

2. Estimate (J) positive results for affected analytes for samples with levels of interferents of 50% or
more of that in the ICS solution.

3. Reject (R) positive results if the reported concentration is due entirely to the interfering analyte.
4. Estimate (UJ) non-detected results for which false negatives are suspected, due to interfering

analytes.

Give an explanation for any actions taken below:

Reviewer: sUM Date: 3~/£~



Region I
Data Review Worksheet

VI. MATRIX SPIKE

TR# Matrix:

1. Recovery Criteria

List the percent recoveries for analytes which did not meet the required criteria.

S - amount of spike added
SSR - spiked sample result
SR - sample result

ANALYTE
flC*
-T^

SSR
35".r»a_
sSM-A

SR
3-<O LL.
Att^ it

S

^D-CJ
£"O- ts

%R
"?o-e>
fefl-4

ACTTON
ii'-yuMdktefe
W rwrfeferi*

Matrix Spike Actions apply to all samples of the same matrix.

ACTIONS:

1. If the sample concentration exceed the spike concentration by a factor of 4 or more, no action
is taken.

2. If any analyte does not meet the percent recovery criteria, follow the actions stated below:

PERCENT RECOVERY

< 30% 30%-74% >125%

Positive Sample Results
Non-detected Results

2. Frequency Criteria

J
R

J
UJ

A. Was a matrix spike prepared at the required frequency?
B. Was a post digest spike analyzed for analytes that did

not meet the required criteria for matrix spike recovery?

3
A

(Ye^orNo

Yes or No

A separate workshe
Reviewer:

Duld be filled out for each matrix spike pair.
Date:



Region I
Data Review Worksheet

VII. LABORATORY DUPLICATES

List the concentrations of any analyte not meeting the criteria for duplicate precision. For soil
duplicates, calculate the CRDL in mg/kg using the sample weight, volume and percent solids data for
the sample. Indicate what criteria was used to evaluate precision by circling either the RPD or CRDL
for each analyte.

Matrix:

ANALYTE

Alininui

. Antimony

7* Bariua

Beryl tim

Cadiiui

Calciua

Ctiroonm

Cobalt

Copper

Iron

Lead

Magnesim

Manganese

Mercury

Nickel

Potass i in

Seleniin

Silver

Sodiui

ThalliLn

t vanadiui

Zinc

Qsxsap-

CR

UATER
ug/L

200

00

10

200

5

50OO

10

50

29

10O

t

50OO

IS

0.2

40

50OO

5

10

50OO

10

50

20

10

DL

SOIL
ng/kg

SAMPLE *

rLo-5>p>

5*0 in

DUPLICATE *

£^oJf*A "̂

^Q'AS'

RPD

^f ^

foT- r\\

ACTION

»T' -pt*. rt^ubtTi

Laboratory duplicate actions should be applied to all other samples of the same matrix type.

ACTION:

1. Estimate (J) positive results for analytes which have an RPD > 20% for waters and > 35%
for soils.

2. If sample results are less than 5X the CRDL, estimate (J) positive results for analytes whose
absolute difference is > CRDL (2X CRDL for soils). If both samples are non-detected, the
RPD is not calculated (NC).

Reviewer: Date; 3-/£"



Region I
Data Review Worksheet

VIII. HELD DUPLICATES

List the concentrations of all analytes in the field duplicate pair. For soil duplicates, calculate the
CRDL in mg/kg using the sample weight, volume and percent solids data for the sample. Indicate
what criteria was used to evaluate precision by circling either the RPO or CRDL for each analyte.

Matrix;

AMALYTE

CSOL

UATCT
ug/L

SOIL
•a/fcg

SAMPLE f DUPLICATE

RPO ACTION

Aluni

Antimony 80 LL LL.

Bariua 10

Beryl Km 200 l.o u.
Cadnim

Calciun 500O

Chroniiai 1O t*.
Cobalt 50

Copper 29 A C

Iron 100

Lead

Manganese IS U3SLA
Mercury 0.2 (JL MC
nickel

Potassiun 5000

Seleniui
Silver 10 UL. MC
Soditn 5OOO

Thalliun 10 Lt
Vanadiui

Zinc
3« O LL MC

Field duplicate actions should be applied to all other samples of the same matrix type.

ACTION:

1. Estimate (J) positive results for analytes which have an RPD > 30% for waters and > 50%
for soils.

2. If sample results are less than 5X the CRDL, estimate (J) positive results for analytes whose
absolute difference is > 2X CRDL (4X CRDL for soils). If both samples are non-detected, the
RPD is not calculated (NC).

Reviewer: Date: 3'



Region I
Data Review Worksheet

K. LABORATORY CONTROL SAMPLE U

1. Aqueous LCS

List any LCS recoveries not within the 80%-120% criteria and the affected samples.

DATE ANALYTE %REC SAMPLES AFFECTED ACTIQN

2. Solid LCS

List any analytes that were not wjthin the control windows set by the EPA for the solid LCS sample.
The 80%-120% criteria is not useota evaluate solid LCS results.

ANALYTE LCS CONC. CONTROL WINDOWS SAMPLES AFFECTED

ACTION:

AQUEOUS LCS

Positive Results
Non-detected Results

SOLID LCS

Positive Results
Non-detected Results

3. Frequency Criteria

PERCENT RECOVERY

<50% 51%-79% ^> 120%

R
R

J
UJ

< EPA Control Windows

J
UJ

J
A

> EPA Control Windows

J
A

A. Was an LCS analyzed for each matrix, for every digestion
batch, and for every 20 samples?

Reviewer: Date:



Region I
Data Review Worksheet

X A. FURNACE ATOMIC ABSORPTION ANALYSIS

1. Duplicate precision

Duplicate injections and one point analytical spikes were performed for all samples and duplicate
injections agreed within ± 20%.

Duplicate injections and/or spikes were not performed for the following samples/analytes:

Duplicate injections did not agree within ± 20% for the following samples/analytes:

2. Post Digestion Spike Recoveries

Spike recoveries met the 85%-l 15% recovery criteria for all samples.

Spike recoveries did not meet the 85%-ll5% criteria but did not require MSA for the following
samples/analytes:

./y^-iQl. nfn-^rfT
^_ -| " " - ' 1 ^ î̂ ^*^™^**™*^™ "̂̂ "̂̂ ***™ "̂,̂ ^—- r —— I

MSA was used to quann'tate analytical results when contractually required.
>C The correlation coefficients were all SO. 995, accept results.

_ The following samples/analytes had correlation coefficients < 0.995:

MSA was not performed as required for the following samples/analytes:

ACTION:

1. Estimate. (J) positive results if duplicate injections are outside ±20% RSD or CV.
2. If the sample absorbance is < 50% of the post digestion spike absorbance the following actions should be

applied.
PERCENT RECOVERY

<10% ll%-84% > 115%

Positive Sample Results J or R J J
Non-detected Results R UJ A

3. Estimate (J) sample results if MSA was required and not performed.
4. Estimate (J) sample results if the correlation coefficient of the MSA was < 0.995.

Reviewer; JCMA^ Date:
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Region I
Data Review Worksheets

XI. INDUCTIVELY COUPLED PLASMA (TCP) SERIAL DILUTION ANALYSIS

Serial dilutions were performed for each matrix and results of the diluted sample analysis agreed
within ± 10% of the original undiluted analysis.

Serial dilution was not performed for the following:

/A Serial dilutions were performed, but analytical results did not agree within ± 10% for analyte
concentrations greater than SOX the IDL before dilution.

Report all results below that do not meet the required laboratory criteria for ICP serial dilution analysis.

Matrix:

ANALYTE

Aluminum

B^num

Beryllium

Btiiiiuim

Calcium

Cobdt

Copper

Iron

Lad

\fftgncciufli

Mangftneae

Nickel

PoUwium

Silver

.Sodium

Vanadium

Zinc

IDL

S\0

34.0

n37

50XIDL

ion

1100

SUSO

SAMPLE
RESULT

(nCfifTttM

^a^foBft.-B

£r*eS &OO .CO

SERIAL
DILUTION

L-*LC\ldL<&.S3

<2C&\^.3*>

ZW&oo.os

% DJFF

I5 f - l

II.//1

II. ̂

ACTION

1̂ ' TV*. /«JtA

N^MF

^QKi*T

Actions apply to all samples of the same matrix

ACTIONS:

1. Estimate (7) all positive results if the % D > 15%.

Reviewer:



Region I
Data Review Worksheets

XI. INDUCTIVELY COUPLED PLASMA (TCP) SERIAL DILUTION ANALYSIS

Serial dilutions were performed for each matrix and results of the diluted sample analysis agreed
within ± 10% of the original undiluted analysis.

Serial dilution was not performed for the following:

Serial dilutions were performed, but analytical results did not agree within ±10% for analyte
concentrations greater than SOX the IDL before dilution.

Report all results below that do not meet the required laboratory criteria for ICP serial dilution analysis.

Matrix:

ANALYTE IDL SOX IDL SAMPLE
RESULT

SERIAL
DILUTION

*DDPF ACTION

Barium

Beryllium

Cadmium

Calcium

Cobalt

Copper

lion

Lead

Magneaium

Manganeae

Nickel

Potauium

Silver

Sodium

Vanadium

Zinc 100

Actions apply to all samples of the same matrix

ACTIONS:

1. Estimate (J) aj^poshive results if the % D > 15%.

Reviewer:

no



Region I
Data Review Worksheets

XH. DETECTION LIMIT RESULTS

1. Instrument Detection Limits

_ Instrument detection limit results were present and found to be less than the CRDL.

_ IDLs were not included in the data package on Form XI.

_ IDLs were present, but the criteria was not met for the following analytes:

Reason:

2. Reporting requirements

Were sample results on Form I reported down to the IDL not the
CRDL for all analytes? (Yes)>r No

Were sample results that were analyzed by ICP for Se, Ti, As,
or Pb at least 5x IDL? Yes, No ojNA"

Were sample weights, volumes, and dilution factors taken into
account when reporting detection limits on Form I? /"Yes"br No

If no, the reported results may be inaccurate. Make the necessary changes on the data summary tables
and request that the laboratory resubmit the corrected data.

Reviewer J&ULs Date: *5~~l(t>~fl2 s



Region I
Data Review Worksheets

XIH. SAMPLE QUANTITATION

Sample results fall within the linear range for ICP and within die calibrated range for all
other parameters.

Sample results were beyond the linear range on ICP and/or beyond the calibration range
for other parameters for the following samples/analvtes:

In the space below, please show a minimum of one sample calculation per method:

122 Oi&\J\jJurLQA£ <r*-Lv4oudl

CYANIDE

MA--

For soil samples, the following equation may be necessary to convert raw data values (usually reported
in ug/L) to actual sample concentrations (mg/kg):

The lab is required to use 1 gram of sample (wet weight) to 200mL final volume.

Wet weight concentration =

digest cone, in ug/L X 200mL X 1L X IQOOp X Img = mg
Ig lOOOmL 1kg lOOOug kg

In addition, the sample results are converted to dry weight using the percent solids calculations:

wet weight cone. X 100 = Final concentration, dry weight (mg/kg)
% solids

Reviewer Date:
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Corporation

February 17, 1992

Ms. Martha M. Smith
Project Hydrogeologist
Roux Associates, Inc.
775 Park Avenue
Suite 255
Huntington, NY 11743

Subject: Data Validation Report for Surface Water/Sediment Samples

Dear Ms. Smith:

Enclosed in the organic data validation report in EPA Region I format for your review. I
apologize for the delay in providing this report. A diskette is also enclosed with the validated
results in Lotus 1 -2-3 spreadsheets. The inorganic data validation report should follow later
this week. We did not send the raw data, pending your review and comments. Please let us
know when you would like to have the data forwarded.

We have received the ground water data, and we will begin the review immediately. We
intend to send the data validation report by the end of the month.

If you have any questions or wish to discuss the report, please do not hesitate to call me at
617-576-1555.

Sincerely,

GRADIENT CORPORATION

Philip J. Doherty
Senior Analytical Chemist

44 Brattle Street, Cambridge, MA 02138 • (617)576-1555 • Telefax (617)864-8469
Environmental Consultants with Offices in Cambridge, MA and Boulder, CO



Corporation

February 14, 1992

Ms. Martha Smith
Roux Associates, Inc.
775 Park Avenue, Suite 255
Huntington, NY 11743

RE: Industri-Plex
Woburo, Massachusetts
ENSECO-East
Volatiles: 10 low concentration aqueous samples

7 low concentration soil samples
Semivolatiles: 8 low concentration aqueous samples

7 low concentration soil samples

Dear Ms. Smith:

A validation was performed on the organic analytical data from 10 low level aqueous samples and 7 low
concentration coil samples collected at the Industri-Plex site. The data were evaluated based on the
following parameters according to the Region I Laboratory Data Validation Functional Guidelines for
Evaluating Organic Analyses. November, 1988:

* - data completeness
- holding times

* - GC/MS tuning
- calibrations
- field and laboratory blank results

* - system monitoring compounds/surrogate spike recoveries
- matrix spike/matrix spike duplicate
- field duplicates

* - internal standard performance
- tentatively identified compounds

* - compound identification
- compound quantitation

* All criteria were met for this parameter.

Table I summarizes the validation recommendations which were based on the following information:



Ms. Martha Smith
Industri-Plex
Page 2

General

The data were provided in two packages. The first case, 16790, contained the data for the 10/02/91
sampling. The second package, case 16811, contained the data for the 10/03/91 sampling. Both cases
are included in this report and are considered to be part of the same sample delivery group.

Samples SED-21 and SED-23 have solids contents of 12% and 21%, respectively. The positive results
have been estimated (J) and the nondetect results have been rejected (R) as the percent solids are less than
30% but greater than 10%. Low solids content results in elevated quantitation limits.

Sample SED-22 had a solids content of 8%. All results for sample SED-22 have been rejected (R) due
to a solids content of less than 10%.

Holding Times

The laboratory met all contractual holding times for the semivolatile extractions, which must be completed
with 10 days of sample receipt according to the CLP Statement of Work. However, samples SED-21,
SED-22, and SED-23 were extracted 8 days from sampling, which exceeds the Functional Guidelines
criterion of extraction within 7 days of sampling. The positive results have been estimated (J) as well
as the nondetect results (UJ) due to the possibility of compound degradation. The positive results may
be biased low and the possibility of false negatives exists. However, as noted above, the nondetect
results in samples SED-21 and SED-23 and all results in sample SED-22 have been rejected due to low
solids content. No further action was required.

Calibrations

The soil volatile calibrations were acceptable with the exception of acetone in the continuing calibration
on 10/09/91 on instrument V2. The percent difference (%D) for acetone (31.7%) exceeded the 25 %D
maximum for data validation. The only samples affected were SED-21, SED-22, and SED-23 which
were previously qualified due to low solids content, and therefore no additional action is required. High
%Ds were noted for vinyl chloride (25.2%) and chloromethane (27.0%) for the water continuing
calibration on 10/09/91, but these compounds were not detected in the associated samples and therefore
no action was required. All other water volatile calibrations were acceptable.

The semivolatile calibration compounds which did not meet criteria are summarized below:
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Instrument ID: HP-S4
Level: Low
Semivolatile Compound

4-methylphenol

2,2'-oxybis(l-chloropropane)

4-chloroaniline

2,4-dinitrophenol

4-nitrophenol

4,6-dinitro-2-mcthylphenol

Associated samples:

1C 9/18/91

X

ALL

CC 10/08/91

X

X

XX

X

X

SW-18.SW-24,
SW-19.SW-100,
SBLK01(10/4)

CC 10/11/91

X

X

X

SW-21.SW-22,
SBLK01(10/7)

Instniment ID: HP-S4
Level: Low
Semivolatile Compound

hexachlorocyclopentadiene

2,2' -oxy bis( 1-chloropropane)

N-nitroso-di-n-propyiamine

isophorone

4-chloroaniline

2-nitroaniline

2,4-dinitrophenol

4-nitrophenol

4,6-dinitro-2-methylphenol

pentachlorophenol

Associated samples:

CC 10/11/91
Second Shift

X

X

X

X

SED-24.SED-19,
SED-100.SW-23,
SW-23MS/MSD,
FIELD BLANK,

SBLK02(10/4)

CC 10/12/91

X

XX

X

X

X

X

X

X

X

SED-18,
SED-18DL

CC 10/17/91

XX

X

X

XX

X

SED-21,
SED-22,
SED-23,

SED-23MS
SBLK02(10/11)
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Key:

X - 9£RSD>20.5, or 96D>25, and both <50; estimate (J) positive results and accept nondetects.

XX - %RSD or %D >50; estimate (J) positive results and estimate (UJ) nondetects.

+ - RF< specified minimum RF or <0.01; estimate (J) positive results and reject (R) nondetects.

The nondetect 2,4-dinitrophenol results in samples SW-18, SW-24, SW-19, and SW-100 and the
nondetea 2,2'-oxybis(l-chloropropane) result in sample SED-18 have been estimated (UJ) due to
variability in instrument response. No other action was necessary as the affected compounds were not
detected in the samples.

Field and Laboratory Blank Results

Contaminants detected in the volatile and semivolatile laboratory blanks are summarized in the following
table. There were two trip blanks and one field blank associated with this project. The action levels do
not apply to the trip and equipment blank samples.

Compound

methylene chloride

acetone

phenol

bis(2-ethylhexyl)phthalate

Max. Concentration
(ug/L)

2

6

4

2

Action Level
Water (ug/L)

20

60

20

20

Action Level
Soil (ug/Kg)

20

60

660

660

Blank Actions:

- value < CRQL; report CRQL followed by a U.
- value > CRQL and < action level; report value with a U.
- value > CRQL and > action level; report value unqualified.

The action level values were compared to sample values after application of sample dilution factors. The
positive results for methylene chloride in sample SED-23 and acetone in samples SW-18 and SW-21 were
considered nondetects due to blank contamination. The positive results were replaced with the CRQL
which were qualified U due to uncertainty in the quantitation limit. The positive bis(2-
ethylhexyl)phthalate results in samples SW-18, SW-19, SED-19, and SED-100 were also considered
nondetects and the values were replaced with the CRQL qualified with U. There were no positive detects
of phenol except in the field blank.
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Matrix Spike/Matrix Spike Duplicate

The following results did not meet QC criteria:

Sample

SW-23 MS/MSD

SW-23 MS/MSD

SED-23MS

Spike Compound

4-nitrophenol

peatachlorophenol

4-oitrophenol

% Recovery

122%, 129%

11196, 120%

161%

In addition, the relative percent difference (RPD) between the 4-nitrophenol results for SED-23MS and
SED-23MSD was 67%, which exceeded the 50% limit. No action was taken on the unspiked samples
as the compounds were not detected.

The compound di-n-octylphthalate was reported in SW-23MSD (1 ug/L) but not in the unspiked or MS
samples. It is recommended to accept the nondetect result in the unspiked sample. Fluorene and
carbazole were reported in SED-23MSD (below the CRQL) but not in the unspiked or MS samples. No
action was taken as the nondetect results in this sample were rejected due to low solids content.

Field Duplicates

Samples SW-19 and SW-100 were the aqueous field duplicate pair. All results were comparable with the
exception of bis(2-ethylhexyl)phthalate, which was reported in sample SW-19 but not in SW-100.
However, the positive result was changed to a nondetect due to suspected blank contamination and no
further action was required.

Samples SED-19 and SED-100 were the soil field duplicate pair. All results were comparable (less than
50% RPD) and acceptable.

Tentatively Identified Compounds

The TICs are summarized in Table II. Two unknown amines were reported in the water semivolatile
method blank and in all water samples. Most other aqueous TICs were unknowns. The soil TICs were
usually unknowns or unknown hydrocarbons. The sediment samples had unresolved hydrocarbon
complexes that indicate the presence of degraded petroleum products, which is consistent with the
polycyclic aromatic hydrocarbons that were reported in the semivolatile samples.

A dichlorobenzene isomer was reported as a volatile TIC in sample SED-21. No dichlorobenzenes were
reported in the semivolatile analysis of this samples, and it is recommended to reject this TIC.
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Compound Quantitation

Samples SED-23 and SED-24 had acetone above the quantitation range in the initial volatile organics
analyses. The samples were re-analyzed with a lower sample volume (dilution), and acetone was within
the calibration range. The acetone results from the re-analyses are included in the data summary table.
Bis(2-ethylhexyl)phthalate was detected above the calibration range in sample SED-18. The extract was
diluted and re-analyzed; the dilution analysis result for bis(2-ethylhexyl)phthalate is included in the data
summary tables.

Summary

The nondetect 2,4-dinitrophenol results in samples SW-18, SW-24, SW-19, and SW-100 and the
nondetect 2,2'-oxybis(l-chloropropane) result in sample SED-18 have been estimated (UJ) due to
variability in instrument response. Blank contamination consisted of methylene chloride, acetone, phenol,
and bis(2-ethylhexyl)phthalate. Positive results have been estimated (J) and nondetects rejected (R) in
samples SED-21 and SED-23 due to high water content (70-90%). All results have been rejected in
sample SED-22 due to high water content (greater than 90%). All other results are valid and usable
except where noted above.

Tables la and Ib are the Recommendation Summaries for the data based on the data review for the
aqueous and soil samples, respectively. Table II summarizes the TIC results. Tables III and IV display
the analytical results for the aqueous and soil samples, respectively. Table V displays the soil quantitation
limits. Qualifiers have been added to Tables III - V as a result of the review. In addition to Tables I -
V, the worksheets associated with this data validation are attached.

Very truly yours,

GRADIENT CORPORATION

Philip J. Doherty
Senior Analytical Chemist
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A

A1

A2

Table la - Recommendation Summary for Aqueous Samples

TR#

SW-18

SW-19

SW-21

SW-22

SW-23

SW-24

SW-100

FffiLD_BLANK

TRIP_BLANK
(10/2)

TRIP BLANK
(10/3)

VGA

A1

A

A1

A

A

A

A

A

A

A

Base/Neutral

A2

A2

A

A

A

A

A

A

NA

NA

Acid

A3

A3

A

A

A

A3

A3

A

NA

NA

NA-

Accept all data.

Accept data, but change acetone value to nondetect at CRQL due to blank contamination.

Accept data, but change bis(2-ethylhexyl)phthalate value to nondetect at CRQL due to blank
contamination.

Accept data, but estimate 2,4-dinitrophenol nondetects (UJ) due to poor instrument calibration.

Not analyzed.
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A

A1

Table Ib - Recommendation Summary for Soil Samples

TR#

SED-18

SED-19

SED-21

SED-22

SED-23

SED-24

SED-100

VGA

A

A

J1

R1

J1

A

A

Base/Neutral

A3

A2

J1

R1

J1

A

A2

Acid

A

A

J1

R1

J1

A

A

Accept all data.

Accept data, but change methylene chloride value to nondetect at CRQL due to blank
contamination.

A2 - Accept data, but change bis(2-ethylhexyl)phthalate value to nondetect at CRQL due to blank
contamination.

A3 - Accept data, but estimate 2,2'-oxybis(l-chloropropane) nondetect (UJ) due to poor instrument
calibration.

J1 - Estimate (J) positive results and reject nondetects (R) due to percent solids less than 30% but
greater than 10%.

R1 - Reject data due to percent solids less than 10%.

Gradient Corporation



Data Summary Key

A - Acceptable data.

J - The associated numerical value is an estimated quantity.

U - The compound was analyzed for but was not detected. The associated numerical value is the
sample quantitation limit.

UJ - The compound was analyzed for, but was not detected. The sample quantitation limit is an
estimated quantity.

R - Reject data due to quality control criteria exceeded. The data are unusable (compound may or
may not be present). Resampling and reanalysis is necessary for verification.
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Table H - Tentatively Identified Compounds

Compound

9, 1 0-nnthnccflcdionc

benzo(e)pyrene

Ci7Hj2 isomer
( 1 IH-benzofluorene
or methylpyrene)

benzo(g,h,i)
fluoranthene

9-hexadeceaoic acid

l,l'-oxybis(2-
methoxy)-ethane

l.l'-sulfonylbis-
benzene

SED-22

X

SED-24

X

X

2X

X

SED-19

X

SED-100

X

SW-18

X

SW-24

X

X- Compound was detected. Numerical values indicates number of isomers found.
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REGION I
Data Review Worksheets

Site Name: industri-Plex
Reference Number: NA

REGION I REVIEW OF ORGANIC
CONTRACT LABORATORY DATA PACKAGE

The hardcopied ENSECO-East data package received at
Region I been reviewed and the quality assurance and performance
data summarized. The data review included:

Case No.: 16790.16811 SAS No.: £& Sampling Date(s) : 10/2-3/91
SDG No.: H& Matrix: Aou/soil Shipping Date(s): 10/2-3/91
No. of Samples: 12 Date Rec'd by Lab: 10/3-4/91

Traffic Report Nos: SW-18. SW-19. 8W-21 to SW-24. sw-100.
SED-18. 8ED-19. SED-21 to 8ED-24. SED-100

Trip Blank No.: TRIP BLANK
Equipment Blank No.:.

(10/2). TRIP BLANK (10/3)

Field Duplicate Nos.;8W-19 and 8W-100; 8ED-19 and 8ED-100

SOW No. 3/90 requires that specific analytical work be done and
that associated reports be provided by the laboratory to the Regions,
EMSL-LV and SMO. The general criteria used to determine the
performance were based on an examination of:

- Data Completeness
- Holding Times
- GC/MS Tuning
- Calibrations
- Blanks
- Surrogate Recoveries

Overall Comments:

- Matrix Spike/Matrix Spike
- Field Duplicates
- Internal Standard Performance
- Pesticide Inst. Performance
- compound Identification
- Compound Quantitation

No peaticide/PCB analyses were required for this project,
package was complete and legible.

The data

Definitions and Qualifiers:

A - Acceptable data.
J - Approximate data due to quality control criteria.
R - Reject data due to quality control criteria.
U - Compound not detected.

Reviewer: Philip J. Dohertv Date: 1/27/92

osum



REGION I
Data Review Worksheets

I. DATA COMPLETENESS

MISSING INFORMATION

Data package was complete

DATE LAB CONTACTED DATE REC'D

Reviewer: PJD

orgl

Date: 1/27/92



REGION I
Data Review Worksheets

Page 1 of 2

II. HOLDING TIMES Complete table for all samples and circle the
fractions which are not within criteria.

SAMPLE
ID

SW-18

SW-24

SW-19

SW-100

TRIP_BLANK

SED-18

SED-18DL

SED-24

SED-24DL

SED-19

SED-100

DATE
SAMPLED

10/02/91

10/02/91

10/02/91

10/02/91

10/02/91

10/02/91

10/02/91

10/02/91

10/02/91

10/02/91

10/02/91

VGA
DATE
ANAL

10/08/91

10/08/91

10/08/91

10/08/91

10/08/91

10/07/91

NA

10/07/91

10/09/91

10/07/91

10/07/91

El
DATE
EXTR

10/04/91

10/04/91

10/04/91

10/04/91

HA

10/04/91

10/04/91

10/04/91

NA

10/04/91

10/04/91

IA
DATE
ANAL

10/08/91

10/08/91

10/08/91

10/08/91

NA

10/12/91

10/12/91

10/12/91

NA

10/12/91

10/12/91

PEf
DATE
EZTR

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

IT
DATE
ANAL

NA

HA

HA

HA

HA

HA

HA

HA

HA

NA

VOA - Unpreserved: Aromatic within 7 days, non-aromatic within 14
days of sample collection.

Preserved: Both within 14 days of sample collection.
Soils: Both within 14 days of sample collection.

BNA & PEST - Extracted within 7 days, analyzed within 40 days,
soils and water.

ACTION:
1. If holding times are exceeded all positive results are estimated

(J) and non-detects are estimated (UJ).
2. If holding times are grossly exceed, the reviewer may determine

that non-detects are unusable(*).

Reviewer: P JD

org2

Date: 1/27/92



REGION I
Data Review Worksheets

Page 2 of 2

II. HOLDING TIMES Complete table for all samples and circle the
fractions which are not within criteria.

SAMPLE
ID

SW-21

8W-22

SW-23

FIELDJ3LAN

TRIP_BLANK

SW-23 MS

SW-23MSD

8ED-21

SED-22

8 ED- 2 3

SED-23DL

SED-23MS

SED-23MSD

DATE
SAMPLED

10/03/91

10/03/91

10/03/91

10/03/91

10/03/91

10/03/91

10/03/91

10/03/91

10/03/91

10/03/91

10/03/91

10/03/91

10/03/91

VOA
DATE
ANAL

10/09/91

10/09/91

10/10/91

10/09/91

10/09/91

10/10/91

10/10/91

10/07/91

10/07/91

10/07/91

10/09/91

10/11/91

10/11/91

Bl
DATE
EZTR

10/07/91

10/07/91

10/07/91

10/07/91

NA

10/07/91

10/07/91

10/11/91

10/11/91

10/11/91

MA

10/11/91

10/11/91

IA
DATE
ANAL

10/11/91

10/11/91

10/11/91

10/12/91

NA

10/11/91

10/12/91

10/17/91

10/17/91

10/17/91

NA

10/17/91

10/18/91

PE£
DATE
EZTR

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

JT
DATE
ANAL

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

VOA - Unpreserved: Aromatic within 7 days, non-aromatic within 14
days of sample collection.

Preserved: Both within 14 days of sample collection.
Soils: Both within 14 days of sample collection.

SNA & PEST - Extracted within 7 days, analyzed within 40 days,
soils and water.

ACTION:
1. If holding times are exceeded all positive results are estimated

(J) and non-detects are estimated (UJ).
2. If holding times are grossly exceed, the reviewer may determine

that non-detects are unusable(*).

Reviewer: PJD

org2

Date; 1/27/92



REGION I
Data Review Worksheets

III. GC/MS TUNING

YES The DFTPP performance results were reviewed and found to be
within the specified critiera.

If NO,
Samples affected:

YES The BFB performance results were reviewed and found to be
within the specified criteria.

If NO,
Samples affected:

If mass calibration is in error refer to the Region guidelines for
expanded criteria. If necessary, flag all associated data as
unusable (R).

Reviewer; PJD Date; 1/27/92

org3



REGION I
Data Review Worksheets

Page 1 of 2

IV A. VOLATILE CALIBRATION VERIFICATION

DATE

10/09

Date of Initial Calibration ; 10/03/91
Dates of Continuing Calibrations; 10/08-11/91
Instrument ID ; V2
Matrix/Level ; water/low

CRITERIA OUT COMPOUND (VALUE)
RRF,%RSD,RRF,%D

10/09 %D chloromethane (27.0%)
Samples Affected: SW-21 to SW-23, TRIP_BLANK, FIELD_BLANK

302 vinvl chloride (25.2%)
Samples Affected: SW-21 to SW-23, TRIP_BLANK, FIELD_BLANK

Samples Affected:

Samples Affected:

Samples Affected:

Samples Affected:

Samples Affected:

Samples Affected:

Samples Affected:

Samples Affected:

1. All RRFs and RRFs must be >0.05
2. All %RSDs must be <30%
3. All %Ds must be <25%

ACTION:
1. If any compound has an initial RRF or continuing RRF of <0.05:

a. Flag positive results for that compound as estimated (J).
b. Flag non-detects for that compound as unusable (R).

2. If any compound has a %RSD > 30% or a %D > 25%:
a. Flag positive results for that compound as estimated (J).
b. Flag non-detects for that compound as estimated (UJ) if %RSD

or %D is > 50%.

A separate worksheet should be filled out for each initial curve.

Reviewer: PJD Date; 1/27/92

org4a



REGION I
Data Review Worksheets

Page 2 of 2

IV A. VOLATILE CALIBRATION VERIFICATION

Date of Initial Calibration
Dates of Continuing Calibrations
Instrument ID
Matrix/Level

CRITERIA OUT COMPOUND (VALUE)
RRF,%RSD,RRF,%D

%D acetone (31.7%)

DATE

10/09

; 10/07/91
; 10/09/91
:_V2
; soil/low

Samples Affected: SED-21 to SED-23, SED-23DL

Samples Affected:

Samples Affected:

Samples Affected:

Samples Affected:

Samples Affected:

Samples Affected:

Samples Affected:

Samples Affected:

Samples Affected:

1. All RRFs and RRFs must be >0.05
2. All %RSDs must be <30%
3. All %Ds must be <25%

ACTION:
1. If any compound has an initial RRF or continuing RRF of <0.05:

a. Flag positive results for that compound as estimated (J).
b. Flag non-detects for that compound as unusable (R).

2. If any compound has a %RSD > 30% or a %D > 25%:
a. Flag positive results for that compound as estimated (J).
b. Flag non-detects for that compound as estimated (UJ) if %RSD

or %D is > 50%.

A separate worksheet should be filled out for each initial curve.

Reviewer: PJD Date: 1/27/92

org4a



REGION I
Data Review Worksheets

Page l of 2

IV B. SEMIVOLATILE CALIBRATION VERIFICATION

Date of Initial Calibration

DATE

9/18

10/08

10/08

10/08

10/08

10/08

10/11

10/11

10/11

10/11 *

10/11 *

10/11 *

10/11 *

9/18/91
Dates of Continuing Calibrations;10/8-11/91
Instrument ID : HP-84

CRITERIA OUT
RRF,%RSD,RRF,%D

%RSD
Samples Affected: All

%D 4—methvlphenol

COMPOUND (VALUE)

2.4-dinitrophenol (43.0%)

(32.7%)
Samples Affected: SW-18,SW-24,SW-19,SW-100,SBLK01(10/4)

%D 4-chloroaniline (29.7%)
Samples Affected: SW-18,SW-24,SW-19,SW-100,SBLK01(10/4)

%D 2,4-dinitrophenol (59.5%)
Samples Affected: SW-18,SW-24,SW-19,SW-100,SBLK01(10/4)

%D 4-nitrophenol (26.0%)
Samples Affected: SW-18,SW-24,SW-19,SW-100,SBLK01(10/4)

%D 4*6-dinitro-2-methylPhenol (31.1%)
Samples Affected: SW-18,SW-24,SW-19,SW-100,SBLK01(10/4)

%D 2,2'-oxvbisd-chloropropane) (27.2%)
Samples Affected: SW-21,SW-22,SBLK01(10/7)

%D 4-chloroaniline (34.9%)
Samples Affected: SW-21,SW-22,SBLK01(10/7)

%D 4-nitrophenol (31.4%)
Samples Affected: SW-21,SW-22,SBLK01(10/7)

%D hexachlorocyclopentadiene (38.3%)
Samples Affected: SED-24,SED-19,SED-100,SBLK02(10/4),SW-23

SW-23MS/MSD,FIELD_BLANK1
iD 2.4-dinitrophenol (44.6%)

Samples Affected: SED-24,SED-19,SED-100,SBLK02(10/4),SW-23
SW-2 3MS/MSD,FIELD_BLANK1

%_D 4-nitrophenol (34.6%)
Samples Affected: SED-24,SED-19,SED-100,SBLK02(10/4),SW-23

SW-23MS/MSD,FIELD_BLANK1
%J> 4.6-dinitro-2-methvlphenol (28 .4%)

Samples Affected: SED-24,SED-19,SED-100,SBLK02(10/4),SW-23
SW-23MS/MSD,FIELD_BLANK1

Samples Affected:

A separate worksheet should be filled out for each initial curve.

Reviewer: PJD Date: 1/27/92

org4b * Second shift



REGION I
Data Review Worksheets

Page 2 of 2

IV B. SEMIVOLATILE CALIBRATION VERIFICATION

Date of Initial Calibration

DATE

10/12

10/12

10/12

10/12

10/12

10/12

10/12

10/12

10/12

10/17

10/17

10/17

10/17

10/17

9/18/91
Dates of Continuing Calibrations:10/11.17/91
Instrument ID : HP-84

CRITERIA OUT COMPOUND (VALUE)
RRF,%RSD,RRF,%D

%D 2.2*-oxybis(l-chlorooropane) (58.9%)
Samples Affected: SED-18, SED-18DL

%D N—nitroso-di-n-i
Samples Affected: SED-18, SED-18DL

%D isophorone (28.7%)
Samples Affected: SED-18, SED-18DL

%D 4-chloroaniline (38.4%)
Samples Affected: SED-18, SED-18DL

%D hexachlorocvclopentadiene (30.7%)
Samples Affected: SED-18, SED-18DL

%D 2-nitroaniline (35.5%)
Samples Affected: SED-18, SED-18DL

%D 2.4-dinitrophenol (34.7%)
Samples Affected: SED-18, SED-18DL

%D 4-nitrophenol (42.2%)
Samples Affected: SED-18, SED-18DL

%D pentachlorophenol (27.0%)
Samples Affected: SED-18, SED-18DL

%D hexachlorocyclopentadiene (73.1%)
Samples Affected: SED-21 TO SED-23, SED-23MS; SBLK02

%D 2.4-dinitrophenol (72.7%)
Samples Affected: SED-21 TO SED-23, SED-23MS; SBLK02

%D 4-nitrophenol (33.5%)
Samples Affected: SED-21 TO SED-23, SED-23MS; SBLK02

%D 4-chloroaniline (26.9%)
Samples Affected: SED-21 TO SED-23, SED-23MS; SBLK02

%D _^ 2,2*-oxvbis(1-chloropropane) (49.6%)
Samples Affected: SED-21 TO SED-23, SED-23MS; SBLK02

A separate worksheet should be filled out for each initial curve.

Reviewer; PJD Date: 1/27/92

org4b * Second shift



REGION I
Data Review Worksheets

V A. BLANK ANALYSIS RESULTS (Section 1 & 2)

List the contamination in the blanks belows.

1. Laboratory Blanks

FRACTION/
DATE LAB ID MATRIX

10/11 VBLK04 VOA/Acni.

COMPOUND

acetone

2. Equipment and Trip Blanks

DATE

10/8

10/9

10/9

10/12

10/12

FRACTION/
LAB ID MATRIX

TBflO/2) VOA/Acni.

TBUO/3) VOA/Acni.

PB VOA/Acni.

_ BNA/Acm.

BNA/AOU.

PB

FB

COMPOUND

acetone

acetone

Level: Low

CONCENTRATION
UNITS

4 ucr/L

methvlene chloride

phenol

CONCENTRATION
UNITS

6 uq/L

6 uq/L

2 ua/L

bis f 2-ethvlhexvl)phthalate

4 ucr/L

2 uq/L

A separate worksheet should be used for low and medium level blanks.

Reviewer; PJD Date: 1/27/92

orgSa



REGION I
Data Review Worksheets

V B. BLANK ANALYSIS RESULTS (Section 3)

3. Blank Actions

Action levels should be based upon the highest concentration of
contaminant determined in any blank. The action level for samples
which have been concentrated or diluted should be multiplied by the
concentration/dilution factor. No positive sample results should be
reported unless the concentration of the compound in the sample exceeds
the action level of 10 x's the amount in the blank for the common
contaminants, or 5 x's the amount for any other compound. Specific
actions are as follows:

1. The concentration is less than the CRQL, report the CRQL.

2. The concentration is greater than the CRQL, but less than the
action level, report the concentration found U.

3. The concentration is greater than the action level, report the
concentration unqualified.

For examples refer to the Regional Guidelines.

Common contaminants = methylene chloride, acetone, 2-butanone, toluene
and phthalates.

LEVEL: Low

MAX CONG./ ACTION LEVEL/
COMPOUND UNIT?

acetone 6 ucr/L

methylene 2 ucr/L

Dhenol 4 ucr/L

bis(2-ethvlliexvl)- 2 ucr/L
phthalate

UNITS

60 ucr/L or ucf/kcr

20 ucr/L or ucr/kcr

20 ua/L
660 ug/kg
20 ua/L
660 ug/kg

CROL

10

10

10
330
10

330

A separate worksheet should be used for low and medium level blanks.

Reviewer: PJD

orgSb

Date; 1/27/92



REGION I
Data Review Worksheets

VI. SURROGATES SPIKE RECOVERIES

All acceptable

List the percent recoveries which do not meet the criteria for
surrogate recovery.

Matrix: Water

VOA

OTR #'S TOL BFB DCE

B/N

NBZ FBP TPH PHL 2FP TBP

PEST*

DEC

QC Limits
to to to to to to to to to to

Surrogate Actions

Positive samples results
Non-detected results

PERCENT RECOVERY

<10% 10%-CRR
J J
R UJ

* Advisory only

J
A

CRR = Contract Required Recovery Range.
Surrogate action should be applied:

1. If at least two surrogates in a B/N or A fraction or one
surrogate in the VOA fraction are out of specification, but
have recoveries of >10%.

2. If any one surrogate in a fraction shows <10% recovery.

Reviewer: PJD

org6

Date; 1/27/91



REGION I
Data Review Worksheets

VI. SURROGATES SPIKE RECOVERIES

All acceptable

List the percent recoveries which do not meet the criteria for
surrogate recovery.

Matrix: Soil

VOA

OTR #'S TOL BFB DCE

B/N

NBZ FBP TPH PHL 2FP TBP

PEST*

DEC

QC Limits
to to to to to to to to to to

Surrogate Actions

Positive samples results
Non-detected results

PERCENT RECOVERY

<10% 10%-CRR
J J
R UJ

* Advisory only

>CRR
J
A

CRR = Contract Required Recovery Range.
Surrogate action should be applied:

1. If at least two surrogates in a B/N or A fraction or one
surrogate in the VOA fraction are out of specification, but
have recoveries of >10%.

2. If any one surrogate in a fraction shows <10% recovery.

Reviewer: PJD

org6

Date: 1/27/91



REGION I
Data Review Worksheets

VII A. MATRIX SPIKE/MATRIX SPIKE DUPLICATE

1. Matrix Spike/Matrix Spike Duplicate Recoveries and Precision

TR Nos.:8W-23M8. SW-23MSD Level: Low Matrix; Water

List the percent recoveries and RPD's of compounds which did not
meet the criteria stated on Form 3.

FRACTION
MS or MSP COMPOUND

%REC/
RPD PC LIMITS

SNA/MS

BNA/MSD

SNA/MS

BNA/MSD

4-nitrophenol

4-nitrophenol

pentachlorophenol

pentachlorophenol

122%

129%

111%

120%

10 - 80%

10 - 80%

9 - 103%

9 - 103%

QUALIFICATION IS LIMITED TO THE UNSPIKED SAMPLE ONLY.

1. If any compound does not meet the Contract Required Recovery
range (CRR) follow the actions stated below:

Positive Sample Results
Nom-detected Results

PERCENT RECOVERY
<10% 10%-CRR >CRR
J J J
R A A

2. If any compound does not meet the RPD criteria, flag positive
results of that compound as estimated (J).

A separate worksheet should be used for each MS/MSD pair.

Reviewer: PJD Date: 1/27/92

org7a



REGION I
Data Review Worksheets

VII B. MATRIX SPIKE/MATRIX SPIKE DUPLICATE (Section 2)

2. Matrix Spike Duplicate - Unspiked Compounds

TR NOS.: 8W-2 3M8.SW-2 3MSD

List the concentrations of the unspiked compounds and determine the
percent RSD's of the unspiked sample, matrix spike, and matrix spike
duplicate. No limits have been developed for the RSD values of the
unspiked compounds.

FRACTION COMPOUND SAMPLE. MS. MSP CONG %RSD

SNA di-n-octvlphthalate 10 u. 10 U. 1 J NC

The reviewer should use professional judgement to determine if there
is a need to qualify any of the unspiked compounds in the sample.

NC - Not calculated

Reviewer: PJD Date: 1/27/92

org7a



REGION I
Data Review Worksheets

VII A. MATRIX SPIKE/MATRIX SPIKE DUPLICATE

1. Matrix Spike/Matrix Spike Duplicate Recoveries and Precision

TR Nos.;8ED-23MS.8ED-23MSD Level; Low Matrix; Soil

List the percent recoveries and RPD's of compounds which did not
meet the criteria stated on Form 3.

FRACTION %REC/
MS or MSP COMPOUND RPD PC LIMITS

BNA/M8 4-nitrophenol 161% 11 - 114%

SNA 4-nitrophenol 67%RPD 50%

QUALIFICATION IS LIMITED TO THE UNSPIKED SAMPLE ONLY.

1. If any compound does not meet the Contract Required Recovery
range (CRR) follow the actions stated below:

PERCENT RECOVERY
<10% 10%-CRR >CRR

Positive Sample Results J J J
Norn-detected Results R A A

2. If any compound does not meet the RPD criteria, flag positive
results of that compound as estimated (J).

A separate worksheet should be used for each MS/MSD pair.

Reviewer; PJD Date; 1/27/92

org7a



REGION I
Data Review Worksheets

VII B. MATRIX SPIKE/MATRIX SPIKE DUPLICATE (Section 2)

2. Matrix Spike Duplicate - Unspiked Compounds

TR Nos.;SED-23MS.SED-23M8D

List the concentrations of the unspiked compounds and determine the
percent RSD's of the unspiked sample, matrix spike, and matrix spike
duplicate. No limits have been developed for the RSD values of the
unspiked compounds.

FRACTION COMPOUND SAMPLE. MS. MSP CONG %RSD

SNA fluorene

BNA carbazole

VOA

VOA

methylene chloride

acetone

VOA 2-butanone

ND ND 200 J

ND ND 230 J

33 DJ. 19 DJ. 23 DJ

2200 D. 1300 D. 2900 D

-MPT 320 D. 760 D

NC

NC

29%

38%

The reviewer should use professional judgement to determine if there
is a need to qualify any of the unspiked compounds in the sample.

NC - Not calculated

Reviewer: PJD

org7a

Date: 1/27/92



REGION I
Data Review Worksheets

VIII. FIELD DUPLICATE PRECISION

TR Nos.: 8W-19 . SW-100 Matrix; Water

List the concentrations of the compounds which did not meet the
following RPD criteria:

1. An RPD of <30% for water duplicates
2. An RPD of <50% for soil duplicates

SAMPLE DUP SAMPLE
FRACTION COMPOUND CONG CONG RPD

SNA bJ3(2-ethvlhexvl)phthalate 2 J 10 u NC

ACTIONS:

1. If the results for any compounds do not meet the RPD criteria,
flag the positive results for that compound as estimated.

2. If one value is non-detected, and one is above the CRQL:
a. Flag the positive result as estimated (J).
b. Flag the non-detected result as estimated (UJ)

NOTE: Professional judgement may be utilized to apply duplicate
actions to all samples of a similar matrix.

A separate worksheet should be used for each MS/MSD pair.

Rev i ewer: PJD Date: 1/27/92

org8



REGION I All acceptable
Data Review Worksheets

VIII. FIELD DUPLICATE PRECISION

TR Nos.; 8ED-19 . SED-100 Matrix; soil

List the concentrations of the compounds which did not meet the
following RPD criteria:

1. An RPD of <30% for water duplicates
2. An RPD of <50% for soil duplicates

SAMPLE DUP SAMPLE
FRACTION COMPOUND CONG CONG RPD

ACTIONS:

1. If the results for any compounds do not meet the RPD criteria,
flag the positive results for that compound as estimated.

2. If one value is non-detected, and one is above the CRQL:
a. Flag the positive result as estimated (J).
b. Flag the non-detected result as estimated (UJ)

NOTE: Professional judgement may be utilized to apply duplicate
actions to all samples of a similar matrix.

A separate worksheet should be used for each MS/MSD pair.

Reviewer; PJD Date: 1/27/92

org8



REGION I All acceptable
Data Review Worksheets

IX. INTERNAL STANDARDS PERFORMANCE

List the internal standard areas of samples which do not meet the
criteria of +100% or -50% of the internal standard areas in the
associated continuing calibration standard.

SAMPLE ID DATE IS OUT IS AREA/RT ACCEPTABLE RANGE ACTION

ACTIONS:

1. If an IS area count is outside the criteria -50% or -100% of the
associated standard:

a. Positive results for compounds quantitated using that IS are
flagged as estimated (J) for that sample fraction.

b. Non-detects for compounds quantitated using that IS are
flagged as estimated (UJ) for that sample fraction.

c. If extremely low area counts are reported, or if performance
exhibits a major drop-off, then a severe loss of sensitivity
is indicated. Non-detects should be flagged as unusable (R).

2. If an IS retention time varies by more than 30 seconds, the
chromatographic profile for that sample must be examined to
determine if any false positives or negatives exist. For shifts
of a large magnitude, the reviewer may consider partial or total
rejection of the data for that sample fraction.

Reviewer; PJD Date; 1/27/92

org9



REGION I
Data Review Worksheets

XII. SAMPLE QUANTITATION

In the space below, please show a minimum of one sample calculation
per fraction:

VOA;

0.03 * O.J-L

PEST/PCS; Not Applicable

Reviewer; PJD Date; 1/27/92

org!2



Corporation

March 5, 1992

Ms. Martha M. Smith
Project Hydrogeologist
Roux Associates, Inc.
775 Park Avenue, Suite 255
Huntington, NY 11743

Subject: High % Moisture in Sediment Samples

Dear Ms. Smith:

The sediment samples SED-21, SEO-22, and SED-23 from the Industri-Plex site had low solids
content, with the percent solids less than 30% in each sample. The current EPA Region I
guidelines for data validation require that the nondetect results of these samples be rejected
(R) as unusable. The guidelines also require that positive results be rejected in samples which
contain less than 10% solids, as was the case for sample SEO-22. These requirements were
included in the data validation report dated February 14, 1992.

However, it is often difficult to obtain a sediment sample with sufficient percent solids if the
sediment contains very fine particles and/or water-retaining organic matter. Resampling and
re-analysis of these samples would probably result in similar problems. I would recommend
that data from these samples be used, despite the low percent solids.

As noted in the data validation report, these samples were extracted for semivolatile analyses
within the laboratory's contractual holding time (10 days from sample receipt, according to
the SOW) but were one day outside of the data validation requirement of extraction within
7 days of sampling. All reported positive results would be estimated (J), as well as the
nondetect results (UJ). For volatile organics, the positive methylene chloride results in sample
SED-22 would be changed to a nondetect due to blank contamination, and the acetone results
in all three samples would be estimated (J) due to a noncompliant calibration. However, all
other results would be acceptable if the low solids content is disregarded.

I have attached revised versions of the sediment analytical results tables, which reflect the
above violations but do not account for the low solids content. It is my professional opinion
that these results are usable as estimated values.

44 Brattle Street, Cambridge, MA 02138 • (617)576-1555 • Telefax (617)864-8469
Environmental Consultants with Offices in Cambridge, MA and Boulder CO



Corporation

I hope that this information is helpful. If you have any questions or wish to discuss my
conclusions, please do not hesitate to call me at 617-576-1555.

Sincerely,

GRADIENT CORPORATION

Philip J. Doherty
Senior Analytical Chemist

Enclosures



K
l

u
.

Oa.>

O
>

3

S
1

ae .
OQ

. 
—

-
I
 O

x 
i

OP 
o

-• o
a. uj
i 

</>

H
i

—
 

o
 a:

U
 

O
 

41
t-> 
i

 —
•

>^
 

Q
 •*•

oor—1OU
J

r\j

QU
J

u>>JaLU

t\jaiU-aU
J

C
/J

aU
J

</»

CO1oJJ
U

licationw_J

1CD
(A

O
*

^
"

aU
J§•o§3aSD°0OU
J

ina1AL
-

ae

>PJaaCMOa^>tooo0
^

1o50oo<\J0o>IM0o41a£1</>

o«0oo>oo,_>°o0
-3O€3O0o5:S
v

330110
o01

!"oc«c

^-o•~*~0^in

Factor

§w^a

fi•oX•VJ

Xoorg•X•oK"o*•»c41u1-01
a.

i3O
.ORGANIC COM

U
J—0>

0
 

->
 

.-
 

-J
r* 

m
*
- 

<M
 

N
-

O
o

 
r\j

•O
 

•-

3
1

 
->
 

O

oo o
 

o
 

~»
~

4
 
Q

 
i—

r\j
rg

-»
 

3
 -»

 
o

 
~>

fM
 

o
 o

 
m

 
tn

,n
 

rs
jov—•n

~
J 

O
 

~»
0

 
£

^
 

(M
 

T
- 

K
>

O
 

->

§
^
*
^

c
 

g 
g

at 
4) 

4) 
<o

O
 

41 
4> 

<U 
O

 
*-*

t—
 

C
_

U
4

)
Q

.
a

»
C

t
_

4
1

 
4>

^
 

(D
-O

 
C

 
4) 

0
 

C
O

 
Q

. 
C

 
0

41 
Of 

4
) 

4> 
41 

^
 ••- 

C
O

 
C

 
(- 

(0
 JZ

 
O

 
Q

 
L
.

•o 
c

c
c

 
c
 

i<
- 

,£
 
g

 Q
- 

-c t: 
*- 

c
 

4
1

0
•—

 
0) 

4
) 

0) 
4
) 

flj 
41 

O
 

*-• 
Q

. O
 

*-• 
41 

O
 

(0
 

C
 
-^

a> 
o
 

•- .*-> 4-« «-< 
*-• 

i_
f 

E
t
-

o
c

E
i
- 

f
 

c
 

^
u
 

^
41 

"D
 

— ̂
 

•*- 
4

f4
>

4
) 

4J 
O

U
C

I
O
 
î
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APPENDIX D2

Surface-Water and Stream-Sediment
Data Validation Documentation

Inorganic Data

ROUX ASSOCIATES INC MO06624V.2A.1 «-c



March 17, 1992

Ms. Martha Smith
Roux Associates, Inc.
The Huntington Atrium
775 Park avenue
Suite 255
Huntington, NY 11743

RE: Data Validation Report Letter
Project #s: 16790 and 16811
Enseco-East Laboratory
Industri-Plex Site, Woburn, Massachusetts
Metals: 16 samples/water (dissolved/total)/sample #s: SW-18, SW-19, SW-21, SW22,

SW-23, SW-24, SW-100
7 samples/sediment/sample #s: SED-18, SED-19, SED-21, SED-22,

SED-23, SED-24, SED-100
Dear Ms. Smith:

A validation was performed on the surface water and stream-sediment inorganic analytical data from 7
sediment samples and 16 water samples (including two field blanks) collected by Roux Associates, Inc.
at the Industri-Plex site in Woburn, MA. The data were evaluated based on the Region I Laboratory Data
Validation Functional Guidelines for Evaluating Inorganic Analyses. February 1989:

- data completeness
* - holding times

- calibration verification
- laboratory and field blank analyses
- ICP interference check sample results
- matrix spike percent recovery results
- laboratory and field duplicates

* - laboratory control sample results
* - furnace atomic absorption analysis/duplicate precision

- furnace atomic absorption analysis/post-digestion spike recoveries
* - ICP serial dilution result
* - detection limit results

- sample results

* = All criteria were met for this parameter.

Table I summarizes the validation recommendations that were based on the following information:
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Data Completeness

There were numerous discrepancies noted in the data package concerning incorrectly reported data and
missing information. These were addressed in several communications during the months of January and
February, 1992, as delineated in the worksheets attached to this report. In summary, the discrepancies
included: incorrect percent solids applied to final data, incorrectly reported IDL for mercury and linear
range for sodium, incorrectly calculated spike added concentrations for the sediment matrix spike (MS),
missing analysis run logs (CLP SOW 3/90 Form XIV), missing data on the Interference Check Sample
Form IV, missing information on pH check for water samples, and missing information on the solid LCS
source. All corrected forms and missing information, except for the recalculated MS Form V, were
received by February 28, 1992. The data validator recalculated the MS spike levels and percent
recoveries during the validation process. A corrected copy of the laboratory's Form V is included in the
worksheets attached to this report.

In addition to the above items, several minor discrepancies were noted in the data package. No action
was taken as these items, though contractually non-compliant with CLP SOW 3/90, did not affect the
reported data. Examples of these minor issues included: incorrect reporting of solid preparation blank
(PBS) for lead (laboratory reported 0.001 U mg/Kg, correct value should be 0.2 U mg/Kg), omission
of explanation on Form I for "E" qualifiers on arsenic and thallium (explanatory note is required under
CLP SOW 3/90, Section IE, B-20), incorrectly reporting silver in SED-19 as LIB mg/Kg on the Form
I (correct value should be 1.3 U mg/Kg), and incorrectly reporting thallium in SED-21 as 3.0 B mg/Kg
on the Form I (correct value should be 3.3 U mg/Kg). The validation data summary tables reflect the
corrected data.

Calibration Verification

All correlation coefficients, ICVs, and CCVs met criteria. The CRDL standard did not meet criteria of
80 - 120% recovery for the following analytes. Actions apply to all matrices (total water, dissolved
water, and sediment).

CRDL ACTION CRITERIA

Analyte

antimony

cadmium

% Recovery

125.2

77.3

Action(s)

J(+), UJ(ND)

J(+), UJ(ND)

All positive results for the analytes listed in both tables above that were less than 3x CRDL were
estimated (J) and all nondetects estimated at the detection limit (UJ) as indicated in the table. Actions
affected all samples for antimony. The reported results and the estimated detection limits may be biased
high based upon the high percent recovery of the CRDL standard. For cadmium, actions affected all
water samples (dissolved and total) and sediment samples SED-19, SED-24, and SED-100. The reported
results and the estimated detection limits may be biased low for cadmium based upon the low percent
recovery of the CRDL standard.
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Field and Laboratory Blank Results

The blank data were reviewed and the maximum concentrations and the action levels are summarized in
the following table. Two field blanks were included with these samples: FB-1 (dissolved water blank -
field-filter water) and FB-1 SED (sediment sampling equipment blank). The blank actions are divided
into three matrices: total water, dissolved (field-filtered) water, and sediment. The blank action levels
are presented in the following tables. Blank actions do not apply to the field blanks.

BLANK ACTION LEVELS FOR TOTAL WATERS

Analyte

antimony

barium

calcium

copper

iron

lead

silver

sodium

Maximum
Concentration

(ug/L)

30.5

4.8

69.2

5.6

25.8

1.2

5.1

-299.2

Action Level
(ug/L)

152

24.0

346

28.0

129

6.0

25.5

1496

No field blank is associated with the surface water sampling for total metals. Therefore, the blank action levels are
derived from contamination found in the laboratory blanks (preparation, initial calibration and continuing calibration
blanks).

Actions for the total water samples affected only antimony, copper, and lead. Positive results for the
other analytes were all greater than the blank action levels. Sample values greater than IDL, but less than
the Action Level are considered nondetect due to the possibility of false positives; report the sample
concentration with a "U" for the following sample analytes:

copper: SW-18, SW-21, SW-22, SW-23, SW-24, SW-100
lead: SW-19, SW-21, SW-22, SW-23, SW-24, SW-100
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Sample values greater than IDL, but less than 2xIDL, less than CRDL, and less than the Action Level
are considered nondetect with the detection limit raised and estimated (UJ) due to the possibility of false
positives and uncertainty near the instrument detection limit. Report the following sample analytes with
a "UJ":

antimony: SW-18, SW-19, SW-23
lead: SW-18

BLANK ACTION LEVELS FOR DISSOLVED WATERS

Analyte

antimony*

banum

calcium

silver

sodium*

Maximum
Concentration

(ug/L)

31.3

4.8

261

5.1

1680

Action Level
(ug/L)

156

24.0

1300

25.5

8400

* Indicates that the Bknk Action Level was derived from contamination observed in the field blank, FB-1. The other
blank action levels were derived from laboratory blank contamination in either the initial or continuing calibration
blanks. No preparation was performed on these dissolved metal samples; therefore, a preparation blank does not
apply.

Actions affected only antimony and silver. Reported results for barium, calcium, and sodium were all
greater than the blank action levels. Sample values greater than IDL, but less than 2xIDL, less than
CRDL, and less than the Action Level are considered nondetect with the detection limit raised and
estimated (UJ) due to the possibility of false positives and uncertainty near the instrument detection limit.
Report the following sample analytes with a "UJ":

antimony: SW-18, SW-21, SW-22
silver: SW-22
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BLANK ACTION LEVELS FOR SEDIMENTS

Analyte

antimony

arsenic*

barium

calcium*

copper*

iron*

lead*

manganese*

silver

sodium

zinc*

Maximum
Concentration

(units indicated)

30.5 ug/L

1.3 ug/L

4.8 ug/L

132 ug/L

5.0 ug/L

193 ug/L

1.2 ug/L

4.5 ug/L

5.1 ug/L

-70.718 mg/Kg

33.1 ug/L

Action Level
(mg/Kg)

30.5

1.3

4.8

132

5.0

193

1.2

4.5

5.1

354

33.1

* Indicates that the Blank Action Level was derived from contamination observed in the field blank, FB-1 SED. All
other blank action levels were derived from laboratory blank contamination (preparation, initial calibration, or
continuing calibration blanks).

Blank actions for the sediment samples affected antimony, silver, sodium, and zinc only. AH other
reported results were greater than the blank action levels. Sample values greater than IDL, but less than
the Action Level are considered nondetect due to the possibility of false positive; report the sample
concentration with a "U" for the following sample analytes:

sodium: SED-19, SED-23

The "U" value for sodium in sample SED-23 is superceded by rejection (R) of this value due to ICP
interference criteria explained later in this report.
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Sample values greater than IDL, but less than 2xIDL, less than CRDL, and less than the Action Level
are considered nondetect with the detection limit raised and estimated (UJ) due to the possibility of false
positives and uncertainty near the instrument detection limit. Report the following sample analytes with
a "UJ":

antimony: all positive results
silver: all positive results
sodium: SED-21, SED-24
zinc: SED-19

Positive results for antimony in samples SED-18, SED-21, SED-22, and SED-23 are rejected (R) based
on ICP interference criteria and percent solids criteria explained later in this report. The positive result
for silver in sample SED-22 is rejected (R) based upon percent solids criteria. Additionally, for sodium,
sample SED-21 is rejected (R) for sodium due to ICP interference criteria. In all cases, the "R" qualifier
supercedes the "UJ" applied here.

ICP Interference Check Sample Results

Though all ICP percent recovery criteria were met, several analytes were detected in the ICSA solution
at levels greater than 2x IDL that should not have been present. For the water samples, no interferent
concentration was greater than half of the concentration of that interferent in the ICS solution. Therefore,
no sample analytes were affected. For the sediment samples, however, samples SED-18, SED-21, SED-
22, and SED-23 contained sufficiently high concentrations of iron, an interferent, to require calculations
of the estimated interference on affected analytes. As all reported results for SED-22 are rejected (R)
due to percent solids criteria (explained in the Sample Results section of this report), discussion of this
sample is not included herein. However, if it were reviewed, antimony and sodium values for this sample
would have been rejected due to the magnitude of the estimated interference. The following table
summarizes the estimated interferences and actions for samples SED18, SED-21, and SED-23.
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ICP INTERFERENCE ESTIMATIONS AND ACTIONS

Sample
Affected

SED-18

M

•

H

SED-21

M

1*

•

SED-23

H

M

H

m

Analyte
Affected

antimony

barium

chromium

manganese

barium

chromium

manganese

sodium

antimony

barium

chromium

manganese

sodium

Interferent
Concentration

(mg/Kg)

33900 (iron)

•

•

H

97500 (iron)

•

•

«

69400 (iron)

•

N

M

H

Estimated
Interference

(mg/Kg)

32.4

2.0

9.2

5.4

9.1

28.1

16.5

410

57.4

5.3

16.3

9.6

237

Action

R

No Action

No Action

No Action

J

No Action

No Action

R

R

No Action

No Action

J

R

The above estimated interferences were calculated from the concentration detected of that analyte in the
ICSA solution. Appropriate preparation and percent solids factors were applied to convert all values to
mg/Kg dry weight. Actions were taken if the estimated concentration was greater than or equal to 10%
of the measured value of the affected analyte in the sample. For the sample analytes listed above, no
actions were applied when the estimated concentrations were below 10% of the reported concentrations
for those analytes. Sample values were estimated (J) in those cases where the estimated interference
concentration was greater than or equal to 10% of the reported sample concentrations. Values were
rejected (R) if the estimated interference concentration was greater than or equal to the reported sample
analyte value. In these cases, it is expected that the entire reported value for that analyte was due to an
interference effect and was not actually present in the sample.

Matrix Spike Recovery Results

The review of the matrix spike results revealed the deficiencies summarized in the following table.
The actions apply to all the samples of the same matrix. A matrix spike was performed for each matrix,
therefore, three sets of matrix spike results are tabulated below (including total water, dissolved water,
and sediment).
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Matrix Spike Recovery Table

Sample #

SW-23

•

SW-23 (dissolved)

•

SED-23

•

•

•

•

•

•

w

Matrix

total water

N

dissolved water

M

sediment

H

it

-

H

II

It

H

Analyte

iron

thallium

selenium

thallium

arsenic

cadmium

chromium

copper

lead

manganese

selenium

zinc

% Recovery

58.1

35.2

138.0

62.0

-670.2*

62.3

-594.4*

-644.1

-790.0*

14.7

54.0

-405.5*

No action wu uken u the sample concentration exceeded the ipike concentration by more
than a factor of 4.

The following actions were taken:

Total Waters:

Analyte Action/Samples Affected
iron J(+) all samples
thallium UJ(ND) all samples

The low percent recoveries for iron and thallium in the total water samples indicate a matrix supression
of these analytes and therefore a low bias in the estimated values and the estimated detection limits are
expected.



Ms. Martha Smith
Industri-Plex/surface-waters and sediments
Page 9

Dissolved Waters:

Analyte Action/Samples Affected
selenium no action
thallium UJ(ND) all samples

No action is taken for selenium because the matrix spike recovery was high but all the associated samples
were nondetects. Thallium recovered low in the matrix spike and therefore a low bias in the estimated
detection limit is expected.

Sediments:

Analyte Action/Samples Affected
cadmium J(+), UJ(ND)
copper J(+) all samples
manganese J(+) all samples
selenium J(+), UJ(ND)

As listed in the table, no actions were taken for arsenic, chromium, lead, or zinc because the reported
sample concentration exceeded the spike added concentration by a factor of 4 or more. All of the other
analytes recovered low in the matrix spiked sample. This is evidence of matrix suppression of these
analytes in the sediments. Therefore, a low bias is expected for cadmium, copper, manganese, and
selenium in all estimated reported results (J) and estimated detection limits (UJ). Note that in all cases
for sample SED-22, the "J" and "UJ" qualifiers are superceded by "R" as explained later in this report.

Laboratory and Field Duplicates

Laboratory duplicate data were reviewed and the results not meeting the validation criteria are included
in the following table. Actions apply to all samples of the same matrix. A laboratory duplicate was
performed for each of the three matrices (total water, dissolved water, and sediment). All precision
criteria were met for all analytes in the total and dissolved waters. For the sediments, the laboratory
duplicate, performed on sample SED-23, did not meet precision criteria for the following analytes:



Ms. Martha Smith
Industri-Plex/surface-waters and sediments
Page 10

PRECISION ACTION TABLE
LABORATORY DUPLICATES - SEDIMENTS

Analyte

aluminum

pfl^fn^iiTi

chromium

copper

iron

lead

manganese

zinc

%RPD

101.1

74.9

94.8

124.6

75.4

97.1

58.3

61.3

Action

J(+)

J(+)

J(+)

J(+)

J(+)

J(+)

J(+)

J(+)

Cadmium, copper, and manganese samples have already been estimated (J) due to poor matrix spike
recoveries; therefore, no further action is taken for these analytes. Again, all data for sample SED-22
have been rejected (R), which supercedes the estimated qualifier (J) as discussed in the Sample Results
section of this report.

A field duplicate pair was collected for all three matrices. All analytes in the total and dissolved field
duplicate pairs (SW-19 and SW-100) met precision criteria. In the sediment pair (SED-19 and SED-100),
the following analytes did not meet field duplicate precision criteria:

PRECISION ACTION TABLE
FIELD DUPLICATES - SEDIMENTS

Analyte

iron

manganese

% RPD

89.8

54.5

Action

J( + )

J(+)

Both iron and manganese have already been estimated (J) due to either poor matrix spike criteria or poor
laboratory duplicate precision; therefore, no further action is applied to these analytes.

Note that the overall precision in the field duplicate pair was better than the precision in the laboratory
duplicate pair. This outcome is not expected; generally, the laboratory precision is better because the
added factor of possible sampling effects on precision is not present. The poorer laboratory precision
performance is likely due to the very low percent solids (20.9%) of the laboratory duplicate pair. This
factor makes it difficult to obtain homogeneous aliquots for preparation. The higher percent solids of the
field duplicate pair (63.1% and 71.6%, respectively), would make it easier to obtain a representative
aliquot for preparation and analysis and probably contributed to the better field duplicate precision.
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Furnace Atomic Absorption Analvsis/Post Digestion Spike Recoveries

The following sample analytes had low post-digestion spike recoveries but did not require the method of
standard additions for the following samples/analytes:

Matrix

total water

m

dissolved
water

N

M

sediment

N

Analyte

selenium

thallium

arsenic

selenium

thallium

, selenium

thallium

Samples Affected

SW-18

SW-19, SW-21, SW-22, SW-23, SW-24, SW-
100

SW-19, SW-21, SW-22, SW-24, SW-100

SW-21, SW-24

SW-18, SW-19, SW-21, SW-22, SW-23,
SW-100

SED-18

SED-18, SED-21, SED-22, SED-23, SED-24,
SED-100

Actions for the above sample analytes are J (+) and UJ (ND). For the thallium in both the total and
dissolved waters and the selenium in the sediment, the affected samples have already been estimated (J)
due to poor matrix spike recoveries. Therefore, no further actions are applied. These low post-digestion
spike recoveries are an indication of matrix supression for these analytes. All estimated (J) results and
detection limits (UJ) are therefore biased low.

The following sample analyte had a high post-digestion spike recovery but did not require the method of
standard additions:

Matrix

dissolved
water

Analyte

selenium

Samples Affected

SW-18, FB-1

No action is taken for these sample analytes because the post-digestion spike was high but the samples
were nondetects.
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The following sample analyte, quantitated by the method of standard additions (MSA), did not meet
criteria for the correlation coefficient of r > 0.995.

Matrix

sediment

Analyte

selenium

Samples Affected

SED-23

The sample analyte should be estimated (J), due to the uncertainty in the quantitation evidenced by the
poor linearity of the MSA. However, it has already been estimated due to poor matrix spike recovery;
therefore, no further action is applied.

Again note that several of the actions for post-digestion spike recoveries are superceded by "R" for low
percent solids criteria as explained in the Sample Results section below.

Sample Results

The following sample analytes were detected at less than 2x IDL and have therefore been estimated due
to the uncertainty in the quantitation near the IDL. These tables do not include sample analytes
previously estimated (UJ) due to blank criteria.

Matrix

total water

-

•

N

dissolved
water

ft

Analyte

arsenic

copper

lead

nickel

copper

lead

Samples Affected

FB-1 SED

FB-1 SED

FB-1 SED

SW-19

SW-18, SW-22, SW-24

SW-19, SW-21, SW-22, SW-23

Three of the sediment samples contained less than 30% solids. Samples SED-21, SED-22, and SED-23
contained 12.1%, 8.1%, and 20.9%, respectively. For sample SED-22, with less than 10% solids, all
data have been rejected (R). All nondetects reported for samples SED-21 and SED-23, which have less
than 30% but greater than 10% solids, have been rejected (R) and all other reported results have been
estimated (J), except where previously rejected or estimated due to other criteria as listed within this
report.
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The following sediment sample analytes were rejected (R) due to low percent solids:

Analyte

aluminum

antimony

arsenic

barium

beryllium

f-a^miiim

calcium

chromium

cobalt

copper

iron

lead

magnesium

manganese

mercury

nickel

potassium

selenium

silver

sodium

thallium

vanadium

zinc

Samples Rejected (R)

SED-22

SED-21, SED-22

SED-22

SED-22

SED-21, SED-22

SED-22

SED-22

SED-22

SED-22

SED-22

SED-22

SED-22

SED-22

SED-22

SED-22

SED-22

SED-21, SED-22

SED-22

SED-22

SED-22

SED-22

SED-22

SED-22
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Overall Assessment

The data package was complete with the addition of the resubmittals from the laboratory; including
corrected Form Is for all sediments, corrected Form V and Form VI for sediments, corrected forms for
quarterly verifications of instrument detection limits and linear ranges, corrected cover page to indicate
background correction on ICP, submittal of missing data for Form IV and missing data for pH checks.
Several minor errors were found in the data package concerning contractual compliance with CLP SOW
3/90. For the sediments, all data reported for sample SED-22 were rejected (R) due to extremely low
percent solids (8.1%) and the uncertainty of the representativeness of the sample and the quantitation due
to this matrix. All nondetected results for samples SED-21 and SED-23 were also rejected (R) and all
positive results were estimated (J) due to low percent solids (between 10-30%). Overall precision for the
sediment data was poor; results for aluminum, cadmium, chromium, copper, iron, lead, manganese and
zinc were estimated (J or UJ) due to poor laboratory duplicate precision. All results for cadmium,
copper, manganese, and selenium were also estimated (J) due to low matrix spike recoveries. A low bias
is expected for these analytes in the sediment samples. The cumulative effects of poor precision and
matrix spike recoveries, interference effects of iron, and low percent solids, are evidence of significant
matrix effects on the quantitation of analytes in these sediments. Blank contamination caused several
sediment sample analytes to be considered nondetects, with the detection limit raised (U) or raised and
estimated (UJ) for: antimony, silver, sodium, and zinc. Indication of interference on ICP analysis, due
to high concentrations of iron, caused the rejection (R) of the following sample analytes: antimony (SED-
18, SED-22, SED-23), and sodium (SED-21, SED-22, SED-23). Furthermore, several analytes were
estimated (J) due to a high bias expected from this same iron interference: barium (SED-21) and
manganese (SED-23).

Validated data for the total and dissolved waters were estimated (J or UJ) due to several criteria. Low
matrix spike and post-digestion spike recoveries were found for thallium in both the total and dissolved
waters. All thallium detection limits are therefore estimated (UJ) and biased low. Low matrix spike
recovery was observed for iron in the total waters. All associated iron values are estimated (J) and are
biased low. Blank contamination caused several sample analytes to be considered nondetects, with the
detection limit raised (U) or raised and estimated (UJ) for the following analytes: antimony, copper, and
lead in the total waters and antimony and silver in the dissolved water samples. Poor CRDL percent
recoveries were found for antimony and cadmium and all associated total and dissolved water samples
that were less than 3x CRDL were estimated (J or UJ). The overall precision for the waters was good;
all analytes detected in the laboratory and field duplicate pairs met precision criteria.
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Attached are Table I which is the Recommendation Summary for the data based on the data review; the
data summary table, Table n, which displays the data with qualifiers added as a result of the review; and
the worksheets associated with this data validation review.

Very truly yours,

GRADIENT CORPORATION

Susan D. Chapnick
Senior Analytical Chemist
Data Reviewer



INDUSTRI-PLEX
PROJECT #s: 16790 and 16811
SURFACE WATER SAMPLES

TABLE la - Recommendation Summary for Total Water Samples

Aluminum

Antimony J1'2

Arsenic J6

Barium

Beryllium

Cadmium J2

Calcium

Chromium

Cobalt

Copper A1, J6

Iron J3

Lead A1, J1-6

Magnesium

Manganese

Mercury

Nickel J6

Potassium

Selenium J4

Silver

Sodium

Thallium J3'4

Vanadium

Zinc

See Codes on following page.



INDUSTRI-PLEX
PROJECT #s: 16790 and 16811
SURFACE WATER SAMPLES

TABLE la - Recommendation Summary for Total Water Samples
(Continued)

Codes:

If the field is left blank, the qualifier is A - Accept all data.

A1 - Accept all data, but consider positive results > 2xIDL and < blank action level as
nondetect because false positives are expected due to blank contamination. Report the
sample concentrations with a U for: copper (all samples except SW-19) and lead (all
samples except SW-18).

J1 - Consider positive results < 2x IDL and < blank action level as nondetect and estimated
due to the possibility of false positive and uncertainty near the instrument detection limit.
Report the sample concentrations with a UJ for: antimony (SW-18, SW-19, SW-23) and
lead (SW-18).

J2 - Estimate (UJ) non-detected results and (J) positive results due % recoveries of CRDL <
80% or > 120%. Estimated results and detection limits are biased low for cadmium and
high for antimony.

J3 - Estimate (J) positive results and (UJ) nondetected results due to low matrix spike
recovery. Sample results and detection limits are biased low.

J4 - Estimate (J) positive results and (UJ) nondetected results due to poor post-digestion spike
recoveries for selenium (SW-18) and thallium (all samples except SW-18). Estimated
results and detection limits are biased low.

J6 - Estimate (J) positive results that are > IDL but < 2xIDL due to the
possibility of false positive and uncertainty near the instrument detection
limit for arsenic, copper, and lead in the field blank (FB-1 SED), and
nickel in sample SW-19.



INDUSTRI-PLEX
PROJECT #s: 16790 and 16811
SURFACE WATER SAMPLES

TABLE Ib - Recommendation Summary for Dissolved Water Samples

Aluminum

Antimony J1>2

Arsenic J4

Barium

Beryllium

Cadmium J2

Calcium

Chromium

Cobalt

Copper J6

Iron

Lead J6

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium J4

Silver

Sodium

Thallium J3'4

Vanadium

Zinc

See Codes on following page.



INDUSTRI-PLEX
PROJECT #s: 16790 and 16811
SURFACE WATER SAMPLES

TABLE Ib - Recommendation Summary for Dissolved Water Samples
(Continued)

Codes:

If the field is left blank, the qualifier is A - Accept all data.

J1 - Consider positive results < 2x IDL and < blank action level as nondetect and estimated
due to the possibility of false positive and uncertainty near the instrument detection limit.
Report the sample concentrations with a UJ for: antimony (SW-18, SW-21, SW-22) and
silver (SW-22).

J2 - Estimate (UJ) non-detected results and (J) positive results due % recoveries of CRDL <
80% or > 120%. Estimated results and detection limits are biased low for cadmium and
high for antimony.

J3 - Estimate (J) positive results and (UJ) nondetected results due to low matrix spike
recovery. Sample results and detection limits are biased low.

J4 - Estimate (J) positive results and (UJ) nondetected results due to poor post-digestion spike
recoveries for arsenic (all samples except SW-18 and SW-23), selenium (SW-21, SW-24),
and thallium (all samples except SW-24). Estimated results and detection limits are
biased low.

J6 - Estimate (J) positive results that are > IDL but < 2xIDL due to the
possibility of false positive and uncertainty near the instrument detection
limit for copper (SW-18, SW-22, SW-24) and lead (SW-19, SW-21, SW-
22, SW-23).
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PROJECT #s: 16790 and 16811

SEDIMENT SAMPLES

TABLE Ic - Recommendation Summary for Sediment Samples

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

J4-8, R2

Jl,2,8f Rl,2.3

J8, R2

J7-8, R2

J8, R2'3

j2,3,4,8( R2

J8 ,R2

J4'8, R2

J8 ,R2

J3-4'8, R2

J4-8, R2

J4-8, R2

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

Sodium

Thallium

Vanadium

Zinc

J8 ,R2

j3.4,7,8f R2

J8 ,R2

J8 ,R2

J8, R2-3

j3,5,6,8 R2

J1'8, R2

A1, J1'8, R1'2

J5-8, R2-3

J 8 ,R 2

jl,4.8 f R2

See Codes on following page.



INDUSTRI-PLEX
PROJECT #s: 16790 and 16811

SEDIMENT SAMPLES

TABLE Ic - Recommendation Summary for Sediment Samples
(Continued)

Codes:

If the field is left blank, the qualifier is A - Accept all data.

A1 - Accept all data, but consider positive results > 2xIDL and < blank action level as
nondetect because false positives are expected due to blank contamination. Report the
sample concentrations with a U for: sodium (SED-19, SED-23).

J1 - Consider positive results < 2x IDL and < blank action level as nondetect and estimated
due to the possibility of false positive and uncertainty near the instrument detection limit.
Report the sample concentrations with a UJ for: antimony (all samples except SED-21),
silver (all samples except SED-100), sodium (SED-21, SED-24), and zinc (SED-19).

J2 - Estimate (J) positive results and (UJ) nondetects due % recoveries of CRDL < 80% or
> 120% for the following sample analytes: antimony (all samples) and cadmium (SED-
19, SED-24, SED-100). Estimated results and detection limits are biased high for
antimony and low for cadmium.

J3 - Estimate (J) positive results and (UJ) nondetected results due to low matrix spike
recovery. Sample results and detection limits are biased low for cadmium, copper,
manganese, and selenium.

J4 - Estimate (J) positive results due to poor laboratory duplicate precision for aluminum,
cadmium, chromium, copper, iron, lead, manganese, and zinc. Additionally, iron and
manganese did not meet precision criteria in the field duplicate pair.

J5 - Estimate (J) positive results and (UJ) nondetected results due to poor post-digestion spike
recoveries for selenium (SED-18) and thallium (all samples except SED-19). Estimated
results and detection limits are biased low.

J6 - Estimate (J) positive result due to low correlation coefficient in MSA quantitation for
selenium in sample SED-23.

J7 - Estimate (J) positive results due to estimated interferences from iron. Estimated results
are biased high for barium (SED-21) and manganese (SED-23).

J8 - Estimate (J) all positive results for samples SED-21 and SED-23 due to low percent
solids (< 30% but > 10%).



INDUSTRI-PLEX
PROJECT #s: 16790 and 16811

SEDIMENT SAMPLES

TABLE Ic - Recommendation Summary for Sediment Samples
(Continued)

Codes (continued):

R1 - Reject (R) positive results due to interference from iron in the affected sample. It is
expected that the entire reported concentration is due to a positive interference effect for
antimony (SED-18, SED-23) and sodium (SED-21, SED-23).

R2 - Reject (R) all data for sample SED-22 due to extremely low percent solids (8.1%). Data
are unreliable.

R3 - Reject (R) all nondetects for samples SED-21 and SED-23 due to low percent solids
(< 30%). Action affects antimony, beryllium, and potassium in SED-21 and thallium
in SED-23.
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REGION X
Data Review Worksheets

Site Naae
Reference Number

REGION Z REVIEW O7 INORGANIC
CONTRACT LABORATORY DATA PACKAGE

The hardcopied (laboratory name) data package received
at Region I has been reviewed and the quality assurance-and-performance
data summarized. The data review included:

No.
SDG. No.
No. of Samples

Traffic Report Nos:

SA£ No.
Matrix

Sampling Date(s)
Shipping Date(s)
Date Rec'd by Lab

- I&Q ̂ SV- tfi sv- /9 -Z «/

Trip Blank Ko. _
Equipment Blank No.;"Fi>M
Field Dup Nos:

l- J- ultto *
6k>-/oo

SOW No. 3/^0 requires that specific analytical work be done and that
associated reports be provided by the laboratory to the Regions, EM5L-
LV, and SMO. The general criteria used to determine the performance were
based on an examination of:

-Data Completeness
-Holding Times
-Calibrations
-Blanks
-ICP Interference Check Results
-Matrix Spike Recoveries
-Laboratory Duplicates

Field Duplicates
Lab Control Sample Results
Furnace AA Results
ICP Serial Dilution Results
Detection Limit Results
Sample Quantitation

Overall Comments; %&o//<Js <m
/T7

la k a*<

.
Def

A -
J -
R -
U -

ons and Qualifiers:

Acceptable data.
Approximate data due to quality control criteria
Reject data due to quality control criteria.
Analyte not detected.

— Reviewer: Date: t/V/ft



RZCXOH X
Data Review Worksheets

Z. DATA COMPLETENESS

I

[ MTSSTNC TfJfORMATTON DATE TAB CONTACTED DATE REC'D

l*,*hz^



Request for Information/Resubmission

Data
Validator: Gradient Corporation Date of Request: January 14,1992

Laboratory: Enseco - East Analysis: Metals

SDG: SED-18 Date Submitted: October 31,1991

CASE#: 16790 CLIENT: Roux

> 1. Missing Form XTV for all analyses.
Please submit the Analysis Run Logs (Form XTV) for all ICP, furnace, and CV analyses
performed with this case as required under CLP SOW 3/90 protocols.

</ 2. Resubmit corrected Form IV.
Please resubmit corrected Form IV for the ICP Interference Check sample. CLP SOW 3/90
requires that all analyte values be reported. "For All found values of solutions A and AB, enter
the concentration (positive, negative, or zero) of each analyte at each wavelength used for
analysis by ICP," pg. B-26 of CLP SOW 3/90 (ILM01.0). These data are required to assess
false positives and negatives that may be associated with the reported sample values due to
interelement interferences that are not fully corrected by your EECs.

-S 3. Resubmit corrected Form XII.
This linear range quarterly form indicates that the linear range for sodium is 100 ug/L. This is
probably a typo, given the higher linear ranges you list for other analytes. Please correct this
form with the linear range for sodium that was employed during these analyses.

1. Request for Information - solid LCS source.
Please include information on your solid LCS source since it was not obtained by EPA. The
source listed on the forms is "JTBaker". Is this a solid or aqueous LCS matrix? How were the
control limits derived?

s 5. Request for Information - cover page.
Please explain why background corrections were not applied during the ICP analyses. Usually,
for a simultaneous ICP such as the one used for these analyses, background corrections are
automatically applied during data aquisition. If this is an error, please resubmit corrected cover
page with "Yes" indicated for background correction. If this is not an error, please submit
justifications for not applying background corrections for all wavelenghts used.

6. Request for Information - pH checks.
Please provide information that the pH of all water samples were checked prior to preparation
for metals analyses. A single pH value for a water sample is reported in the Wet Chemistry
section of the data package for sample FB-1 (lab ID# 016811-0004-FB).

Thank you for your prompt attention to these issues.



CAT/f<k)'tJiW*i

TELECOPIER TRANSMISSION

CVimnany A.v(

From- /)

Gradient Proposal/Project #:_

Total Number of Pages Sent (including cover *h«»«-.t). 4

W4*n-

Sent bjc_

Verification #: (617)576-1555

Gradient Telecopier #: (617) 864-8469

44 Brattle Strut a Cambridge, MA 02135 a (617) 576-1555 a Environmental Consulting and Data Services



U.S.

SPIKE SAMPLE RECOVERY
EPA SAMPLE NO.

Lab Name: ENSECO_EAST_

Lab Code: ENSECO

Matrix: SOIL

Contract:ROUX ASSOC SED-23S

Case No.: SAS No.: SDG No. :

Level (low/med):

% Solids for Sample:/_79.l
W—.___

Concentration Units (ug/L or mg/kg dry weight): MG/KG

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Control
Limit
%R

75-125

75-125
75-125
75-125

75-125

75-125
75-125
75-125

75-125
75-125

75-125
75-125

Spiked Sample
Result (SSR)

133.8748
141.0872
498.9034
11.8582
16.4531

274.8880
120.6048
239.0056

52.0860

244.1798
2.1966

120.9530

3.5145
13.4341/

/
12.8X98
137X1494
9̂ 4.6088
y
/

C

/

•̂ B-

Sample
Result (SR)

11.7697
208.8799
24.1942
0.4346
8.5760

575.4619
10.30821
646.169X

/
92X0354
/

/22S.5643
/ 1.4949

/ 9.0475
/

2.1492
1.4657

0.5057
12.8521

1487.2129

.

C

B

B
B

<d

B

B

U

Spike
Added (SA)

126. 4̂
10X1

SQS'. 69
/12 . 64
/ 12.64
7
' 50.57

126.42
63.21

5.06

126.42
0.63

126.42

2.53
12.64

12.64
126.42
126.42

1 _

%R

/
96.6

-670.6
93.9
90.4
62.3

-594.4
87.2

-644.1

-789.5

14.7
111.4
88.5

54.0
94.7

101.8
98.3

-405.5

Q

N

N

N

M

NR
P
F
P
P
P
NR
P
P
P
NR
F
NR
P
CV
P
NR
F
P
NR
F
P
P
NR

Comments:
PLANTS

FORM V (Part 1) - IN 3/90

000835



U.S. EPA - CLP

DUPLICATES

Lab Name: ENSECO_EAST

Lab Code: ENSECO Case No.:

Matrix (soil/water): SOIL_

% Solids for Sample: (^79.1

EPA SAMPLE NO

SED-23D
Contract: ROUX_ASSOC

SAS No.: SDG No.: 16790

Level (low/med):

% Solids for Duplicate: ( 7~

Concentration Units (ug/L or mg/kg dry weight) : MG/KG -5^0<;W *J£_
<S 0(1 3

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Control
Limit

1. 3
1264.2

1. 3

12.6

/

Sample (S)

6470.5661
11.7697
208.8799
24. 1942
0.4346
8.5760

1495.3039
575.4619
10.3082
646. 1694

18344 .2536
92.0354
335.1681
225.5643'
1.49/9
9. Q475

258/3654
,2". 1492

/I. 4657
/ 58.6728
/ 0.5057
/ 12.8521
/ 1487.2129
/

C

B

B
B

B

*

B
B

B
B
U

-̂ f

/

Duplicate (D)

2125.4635
7.7iey

148. 67/26
11. ,6326
0<2528

/3.9042
/402.0207
/ 205.3482
/ 5.5482
/ 150.2000
/ 8298.9381

31.8584
221.2650
123.7828
1.4020
4.7322

304.5992
0.9861
1.0114

25.0913
0.5057
6.5461

789.5082
__

C

/
B

B
U

B

B

B

B
B
B
U
B
U
B

• —

/
/ RPD

101.1
41.6
33.7
70.0
200.0
74.9
49.5
94.8
60.0
124.6
75.4
97.1
40.9
58.3
6.4

62.6
16.4
74.2
200.0
80.2

65.0
61.3

1

Q

*

*

*

*

*
*
*

*

*

M

P
P
F
P
P
P
P
P
P
P
P
F
P
P
CV
P
P
F
P
P
F
P
P
NR

FORM VI - IN
3/90

000840



R£GIOM X
Data Review Worksheets

ZZ. HOLDING TIKES

j H G ( C Y A N I D E j OTHERS
DATE DATE DATE DATE
SAMPLED ANALYSIS ANALYSIS ANALYSIS

:Hd J _
. /*>&/?/ /•«> j" r 3tP .olU/fl

^g/gZ /t / /WT/ 4T, \flflf \ j^5 /C/9A/^
I . , I . *

\?$'\l.*Sn&]i&\Q,o\c&
MErALS - 180 DAYS
MERCURY - 28 DAYS . .,w« ^nnrix.
CYANIDE - 14 DAYS FROM SAMPLE

ACTION:
1.

2.

'AT" -

If holding times are exceeded all positive results are
estimated (J) and non-detects are estimated (UJ).

If holding times are grossly exceeded, the reviewer may
determine that non-detects are unusable (R).



REGION I
Data Review worksheets

Ill A. INSTRUMENT CALIBRATION (Section 1)

1. Recovery Criteria MJL xc* ̂  £*£*

CaUDrâ on?1* perccnt recov«ry (%R, criteria

BATE ICVyccvf ANAT.YTT. to

ACTIONS:

If any analyte does not meet the %R criteria follow the actions statecTbelow:

For Positive Results:

Accept Estimate (J) Reject rR)

Metals 90-110%R 75-89%R, 111-125%R <75%R, >125%R
Mercury 80-120%R 65-79%R, 121-135%R <65IR, >135%R "
Cyanide 85-115*R 70-84*R, 116-130%R <70%R, >130*R

For Non-detected Results:

Accept ^ . Estimate fUJ> - - Reject TR) - - - -

Metals 90-125%R 75-89%R <75%R, >125%R
Mercury 80-135*R 65-79%R <65%R, >135%R •
Cyanide 85-130%R 70-84%R <70%R, >130%R



REGION Z
Data Review Worksheets

ZZZ B. INSTRUMENT CALIBRATION (Section 2)

2. Analytical Sequence

A. Did the laboratory use the proper number of
standards for calibration as described in the
SOW? C Yes Jor No

B. Were calibrations performed at the beginning of
each analysis? S¥es)or No

C. Were calibration standards analyzed at the be-
ginning of sample analysis and at a minimum fre-
quency of ten percent or every two hours during
analysis, whichever is more frequent? S^es/or No

D. Were the correlation coefficients for ^toe cali- ^•
bration curves for AA, Hg, and CN >, 0.995? Yes/or No

E. Was a standard at 2XCRDL analyzed for all ICP
analyses? (Yes/or No

If No,

The data may be affected. Use professional judgement to determine
the severity of the effect and qualify the data accordingly. Discuss
any actions below and list the samples affected.

77.

nhi
d



REGION .1
Data Review Worksheet

IV A. BLANK ANALYSIS RESULTS (Sections 1-3)

List the blank contamination in Sections 1 & 2 below. A separa-u
worksheet should be used for soil and water blanks.

1. Laboratory Blanks

PATE TCB/CCBi PREP BL

'p)iii hi

ANALYTE

MATRIX;

CONC./UNTTS

,8
 J

3.1

3.D

3-o \/

i .

2. Equipment/Trip Blanks

DATE 5PUTP BT.J

IP In, hi F6-

ANALYTE

io I ii. h

3. Frequency Requirements

A.

B.

If No,

Was a. preparation blank analyzed for each matrix,
for every 20 samples and for each digestion - "
batch?

Was a calibration blank. run every 10 samples or
every 2 hours whichever is more frequent? *

/^~^ ~
CjCesJpr N«

Yesjor Nr

The data may be affected. Use professional judgement to determine
the severity of the effect and qualify the data accordingly. Discuss
any actions below, and list the samples affected.



REGION .1
Data Review Worksheet

IV A. BLANK ANALYSIS RESULTS (Sections 1-3)

List the blank contamination in Sections 1 & 2 below,
worksheet should be used for soil and water blanks.

A separate

1. Laboratory Blanks

J2A1E TCB/CCB*

IbllJlJ /j

PREP BL ANALYTE

f6W

?6S

MATRIX; V\/£Tg>?

CONC./UNTTS

4.3

3-D

3.3

3.0

3
//-

It-.

I.'-- \

2. Equipment/Trip Blanks

OATEf EQUIP BU

I

A ^
(3

CONC. /UMTS

35J
•3

l*—

^!(,$£>

3. Frequency Requirements -

A. Was a preparation blank analyzed for each matrix,
- for every 20 samples and for each digestion -
batch? f Yeŝ or No

B. Was a calibration'.blank.run every 10 samples or
every 2 hours whichever is more frequent? * { Yes Jor No

If No,

The data may be affected. Use professional judgement to determine
the severity of the effect and qualify the data accordingly. Discuss
any actions below, and list the samples affected.



REGION .1
Data Review Worksheet

IV A. BLANK ANALYSIS RESULTS (Sections 1-3)

List the blank contamination in Sections 1 & 2 below. A separate
worksheet should be used for soil and water blanks.

1. Laboratory Blanks

DATE TCB/CCSi PREP BE

MATRIX :
ANALYTE

2. Equipment/Trip Blanks

PATE EQUIP BT.I AKALYTE

CONC. /UNITS

* I

&
j

IL.
»*
•J

CONC./UNITS

••••-•:•••' • - - ̂ •̂'-̂ •V"-"̂ ™-rif-iSs'*>3S*̂ ''-~̂ -̂ :*'̂ ^3. Frequency Requirements - • "•• . . . . . . . .

A.

B.

Was a preparation blank analyzed for each matrix,
for every 20 samples and for each digestion -
batch? Yes^or Nc

Was a calibration blank.run every 10 samples or
every 2 hours whichever is more frequent? Yesyor No

If No,

The data aay be affected. Use professional judgement to determine
the severity of the effect and qualify the data accordingly. Discuss
any actions belovr and list the samples affected.



REGION .X
Data Review Worksheet

IV A. BLANK ANALYSIS RESULTS (Sections 1-3)

List the blank, contaaination in Sections 1 & 2 below. A separate
worksheet should be used for soil and water blanks.

1. Laboratory Blanks

DATE TCB/CCBi PREP BL ANALYTE

II

l o l l u h '
~ittIiuK~\

PB5

2. Equipment/Trip Blanks

DATE EQUIP BT.f ANALYTE

MATRIX:

CONC. /UNITS

fl

_CONC./UNITS

. -
T *-" 3,

I:

Frequencŷ Requ'ireMntsT̂ 1^̂ 11^̂ " ""

A.

B.

If No,

Was a preparation blank analyzed for each matrix,
for every 20 saaples. and for each digestion -
batch?

Was a calibration' blank. run every 10 saaples or
every 2 hours whichever is more frequent?

YesJor No

Yesjor No

The data nay be affected. Use professional 'judgement to determine
the severity of the effect and qualify the data accordingly. Discuss
any actions below, and list; the saaples affected.



.L REGION .JC
Data Review Worksheet

i

IV A. BLANK ANALYSIS RESULTS (Sections 1-3)

*" List the blank contamination in Sections 1 & 2 below. A separa-c./
worksheet should be used for soil and water blanks.

1. Laboratory Blanks

DATE TCS/CCBi PREP BL

;oWl'

MATRIX:

AKALYTE CONC./UNITS

2. Equipment/Trip Blanks

PATE EQUIP BLI ANALYTE CONC./tmiTS

3. Frequency Requirements

: •

A.

B.

If No,

Was a preparation blank analyzed for each matrix,
for every 20 saaples and for each digestion -
batch?

Was a calibration'.blank.run every 10 saaples or
every 2 hours whichever is more frequent?

The data may be affected. Use professional judgement to determine
the severity of the effect and qualify the data accordingly. Discuss
any actions below, and list the saaples affected.



RECZOK .X
Data Review Worksheet

IV A. BLANK ANALYSIS RESULTS (Sections 1-3)

List the blank contamination in Sections 1 & 2 below,
worksheet should be used for soil and water blanks.

A separate

1. Laboratory Blanks

I2AXE ICB/CCBi PREP BL

MATRIX: 7

AKALYTE CONC./UNTTS

PBu)

2. Equipment/Trip Blanks

PATE EOUTP BT.i ANALYTE CONC.

r . i- -.:• .• -.-i
Frequency Requirements

A.

I*?»1I3S* trjryrzy*-.'. "'.'•/̂ =-v=?..T;«a2r;S^J' jsr-rZrv-̂ T'rF3"

Was a preparation blank analyzed for each matrix,
for every 20 saaples and for each digestion - "
batch? " -

B Was a calibration blank run every 10 samples or
every 2 hours whichever is more frequent?

If Ho,
•

The data nay be affected. Use professional judgement to determine
the severity of the effect: and qualify the data accordingly. Discuss
any actions below, and list the samples affected.



REGION I
Data Review Worksheets

XV B. BLANK ANALYSIS RESULTS (Section 4)

4. Blank Actions

The Action Levels for any analyte is equal to five tines the highest
concentration of that element's contamination in any blank. The actior
level for samples which have been concentrated or diluted -should he-
multiplied by the concentration/dilution factor. No positive sample
result should be reported unless the concentration of the analyte in the
sample exceeds the Action Level (AL). Specific actions are as followsL_

1. When the concentration is greater than the IDL, but less than the
Action Level, report the sample concentration detected with a U. ~

2. When the sample concentration is greater than the Action. Level,
report the sample concentration unqualified.

MATRIX:

ft'-*

ELEMENT MAX. CONC./ AL/
UNITS UNITS

isfa
6 a,

7

A

9
IL

<J

3
L

^

L

»

MATRIX:

ELEMENT MAX. CONC./
UNITS

AL/
UNITS

.u
6

L.

NOTE: Blanks analyzed during a soil case must be converted to mg/Xg in
order to compare them with the sample results.

Cone, in ug/L X Volume diluted to f200ml)
Weight digested (Igram )

X IL X lOOOcrm X Imo - rag/kg
1000ml 1kg lOOOug

Multiplying this result by 5 to arrive at the action level gives a final
result in mg/kg which can then be compared to sample results.

^^'•^J^^'^^^\t^,*£^/s/J^n> #* ̂Ijisf/r/y/ wyk/A A> ^<%zS^^^



REGION I
Data Review Worksheets

IV B. BLANK ANALYSIS RESULTS (Section 4)

4. Blank Actions

The Action Levels for any analyte is equal to five tines the highest
concentration of that element's contamination in any blank. The action
level for samples which have been concentrated or diluted -should be
multiplied by the concentration/dilution factor. Ho positive sample
result should be reported unless the concentration of the analyte in the
sample exceeds the Action Level (AL) . Specific actions are as follows:

1. When the concentration is greater than the XDL, but less than the
Action Level, report the sample concentration detected with a U.

2. When the sample concentration is greater than the Action. Level,
report the sample concentration unqualified.

MATRIX:

ELEMENT MAX. CONG./ AL/
UNITS UNITS

MATRIX:

ELEMENT MAX. CONC./ AL/
UNITS UNITS

5k 30.5

i.S

w f r L

ll- 132. /v^ IK

Ao

NOTE: Blanks analyzed during a soil case must be converted to ing/ kg in
order to compare them with the sample results.

Cone, in ug/L X Volume diluted to f200Tnli
Weight digested (Igram )

X IL X 1000cm X imo » rag/kg
1000ml 1kg lOOOug

Multiplying this result by 5 to arrive at the action level gives a final
result in mg/kg which can then be compared to sample results.

A/Owo CXCficvl



REGION Z
Data Review Worksheets

V A. ZCP INTERFERENCE CHECK SAMPLE (Sections 1 & 2)

1. Recovery Criteria Ml ~~med~

List any elements in the ICS AB solution which did not meet the criteria
for %R.

DATE ELEMENT %R ACTION SAMPLES AFFECTED

ACTIONS:

If an element does not meet the %R criteria , follow the actions- stated
below:

PERCENT RECOVERY
<50% 50-79% >120%

Positive Sample Results R J J
Non-detected Sample Results R UJ A

2. Frequency Requirements

Were Interference QC samples run at the beginning and
end of each sample analysis run or a minimum of twice
per 8 hour working shift, whichever is more frequent? Yes or No

If no.

The data may be affected. Use professional judgement to determine
the severity of the effect and qualify the data accordingly. Discuss
any actions below and list the samples affected.



REGION I
Data Review Worksheets

V B. ZCP INTERFERENCE CHECK SAMPLE (Section 3)

3. Report the concentration of any elements detected in the ICS A
solution > 2XIOL that should not be present.

ELEMENT CONC. DETECTED
IN THE I

CONC. OF INTERFERENTS

AL INcT2!̂ F§̂ " MG

/o I/O
/7
10

Estimate
affected
affected

SAMPLE

7/
the concentration produced by the interfering element in a 1-1
samples. See guidelines, for examples,. List̂ ttve samples
by interferences below: f/>/A 4.***A**At&±. <<

ELEMENT
AFFECTED

SAMPLE

SET* ~

SAMPLE INTERFERENT ESTIMAT
CONC. _^ INTERF.

E

__&2§£

?>*AOO

' At*

ZfLsrg/fc? A-
1 /l/e/to

ACTIONS:

1. In general, the sample data can be accepted without qualification if
the sample concentrations of Al, Ca, Fe, and Mg are less than 50% of
their respective levels in the ICS solution.

2. Estimate (J) positive results for affected elements for samples with
levels of interferents 50% or more of that in the ICS solution.

3. Reject (R) positive results if the reported concentration is due
entirely to the interfering element.

4. Estimate (UJ) non-detected results for which false negatives are
suspect.

- Give explanations for any actions taken below:
AkmrtM



REGION Z
Data Review Worksheets

y 8. ZCP ZNTZRTEREHCZ CHECK SAMPLE (Section 3)

3. Report the concentration of any eleoents detected in the ICS A
solution > 2XZOL that should not be present.

ELEMENT CONC. DETECTED
IN THE ZCS

CONC. OF ZNTERFERENTS
ZN THE ZCS

AL CA FE MG

Estimate the concentration produced by the interfering element in ai-1
affected samples. See guidelines for examples. List the samples _
affected by interferences below:

50//5 - &?y?t'<7
SAMPLE ELEMENT SAMPLE SAMPLE INTERFERENT ESTIMATED
AFFECTED AFFECTED CONC. , CONC. "gdgfr' INTERF. , _-

AL CA (FE>> MG (ug/tr) s»4Ifa /=»
<>./ J <fk '.

^

±
37100

ZJZO
ACTIONS:

1. In general, the sample data can be accepted without qualification if
the sample concentrations of Al, Ca, Fe, and Mg are less than 50% of
their respective levels in the ICS solution.

Estimate (J) positive results for affected elements for samples with
levels of interferents 50% or more of that in the ICS solution.

Reject (R) positive results if the reported concentration is due
entirely to the interfering element.

Estimate (CJ) non-detected results for which false negatives are
suspect.

- Give explanations for any actions taken below

37



REGION X
Data Review Worksheets

V B. ZCP INTERFERENCE CHECK SAMPLE (Section 3)

3. Report the concentration of any elements detected in the ICS A
solution > 2xlDL that should not be present.

ELEMENT CONC. DETECTED
IN THE ICS

CONC. OF INTERFERENTS
IN THE ICS

AL CA FE MG

Estimate the concentration produced by the interfering element in a 1-1
affected samples. See guidelines for examples. List the samples
affected by interferences below:

SAMPLE
AFFECTED

ELEMENT
AFFECTED

SAMPLE
CONC.

21

SAMPLE INX
CONC.

AL CA

ESTIMATED
INTERF.

ACTIONS:

1. In general, the sample data can be accepted without qualification if
the sample concentrations of Al, Ca, Fe, and Mg are less than 50% of
their respective levels in the ICS solution.

2. Estimate (J) positive results for affected elements for samples with
levels of interferents 50% or more of that in the ICS solution.

3. Reject (R) positive results if the reported concentration is due
entirely to the interfering element.

4. Estimate (OJ) non-detected results for which false negatives are
suspect.

- Give explanations for any actions taken below

67
/?



REGION I
Data Review Worksheets

V B. ZCP INTERFERENCE CHECK SAMPLE (Section 3)

3. Report the concentration of any elements detected in the ICS A
solution > 2xIDL that should not be present.

ELEMENT CONC. DETECTED
IN THE ICS

CONC. OF INTERFERENTS
IN THE ICS

XL CA FE MC

Estimate the concentration produced by the interfering element in a 1-1
affected samples. See guidelines for examples. List the samples
affected by interferences below:

-sous- <W'd
SAMPLE ELEMENT SAMPLE SAMPLE INTERFERENT ESTIMATED
AFFECTED AFFECTED CONC. ,,. CONC. INTERF.

AL CA CZEx) MG

ACTIONS:

1. In general, the sample data can be accepted without qualification if
the sample concentrations of Al, Ca, Fe, and Mg are less than 50% of
their respective levels in the ICS solution.

2. Estimate (J) positive results for affected elements for samples with
levels of interferents 50% or more of that in the ICS solution.

3. Reject (R) positive results if the reported concentration is due
entirely to the interfering element.

4. Estimate (UJ) non-detected results for which false negatives are
suspect.

- Give explanations, for any. actions taken below:
**" ^ ------ *

7
in



REGION Z
Data Review Worksheets

VI. KATRIX 8PZKZ

TR i MATRIX;

1. Recovery Criteria

List the percent recoveries for analytes which did not meet the
required criteria.

S - amount of spike added
SSR - spikes sample result
SR - sample result

Analyte SSR

utn

SR

n.t*
%R Action

Matrix Spike Actions apply to all samples of the sane matrix.

ACTIONS:

1. If the sample concentration exceeds the spike concentration by a
factor of 4 or more, no action is taken.

2. If any analyte does not meet the %R criteria follow the actions
stated below:

PERCENT RECOVERY
<30» 30%~74% >125»

Positive Sample Results
Non-detected Results

J
R

J
UJ

J
A

2. Frequency Criteria

A. Was a matrix spike prepared at the required fre-
quency? - (Vesper No

B. Was a post digestion spike analyzed for elements
that did not meet required criteria for matrix s>-\
spike recovery? MfeY)or No

A ..separate worksheet should be used for each matrix spike pair.



REGION Z
Data Review Worksheets

VI. MATRIX SPIKE

TR I MATRIX:

1. Recovery Criteria

List the percent recoveries for analytes which did not meet the
required criteria.

S - amount of spike added
SSR - spikes sample result
SR - sample result

Analyte

S!0 0MIU1/V1

_

SSR
\y.o

1 f* rl

—

-

1

SR

2.0 U

-

> -- -

S
30.0

IO.O

_______

%R

l$ft~

Action
f-"* A »fc Sn^

AJo Af Hff>L^'

-

Matrix Spike Actions apply to all samples of the sane matrix,

ACTIONS:

1. If the sample concentration exceeds the spike concentration by a
factor of 4 or more, no action is taken.

2. If any analyte does not meet the *R criteria follow the actions
stated below:

PERCENT RECOVERY
<30» 30%-74% >

Positive Sample Results
Non-detected Results

J
R

J
UJ

J
A

Frequency Criteria

A. Was a matrix spike prepared at the required fre-
quency? ' No

B. Was a post digestion spike analyzed for elements
that did not meet required criteria for matrix -̂—n
spike recovery? (res/or No

A .separate worksheet should be used for each matrix spike pair.



REGION Z
Data Review Worksheets

VZ. KATRZZ 8PIJOE

TR ~ Z MATRIX;

1. Recovery Criteria

List the percent recoveries for analytes which did not meet the
required criteria.

S - amount of spike added
SSR - spikes sample result
SR - sample result

Analyte SSR
1 s "*>•*>.

SR

104.51*17

frvai^f

•I

I -
%R Action

47.8111
znn. 1+45 \ iqi.asfl

478.47
•+rter

U2..3

-790.0

5^.0

Mo Action (f>«niaL± y* i>/»J^

DJTvrn

. . u~,,
atri* Spike Actions apply to all samples of the same matr

'J-/SH (S4».aJJ

'tfjtJ/**
3//3/1

ACTIONS:

1. If the sample concentration exceeds the spike concentration by a
factor of 4 or more, no action is taken.

2. If any analyte does not meet the *R criteria follow the actions
stated below:

PERCENT RECOVERY
<30%

Positive Sample Results
Non-detected Results

J
R

J
UJ

J
A

2. Frequency Criteria

A. Was a matrix spike prepared at the required fre- /— ̂
quency? • (yesj or No

B. Was a post digestion spike analyzed for elements
that did not meet required criteria for matrix /- — \
spike recovery? (vesy or No

A -.separate worksheet should be used for each matrix spike pair.



U.S. EPA - CLP

5A
SPIKE SAMPLE RECOVERY

EPA SAMPLE NO

Lab Name: ENSECO_EAST

Lab Code: ENSECO Case No.:

SED-23S
Contract: ROUX_ASSOC

SAS No.: SDG No.: 1679P

Matrix (soil/water): SOIL

% Solids for Sample: _20.9

Concentration Units (ug/L or mg/kg dry weight): MG/KG

Level (low/med): LOWĵ

Analyte

Aluminum_
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium_
Zinc
Cyanide

Control
Limit

%R

75-125

75-125
75-125
75-125

75-125
75-125
75-125

75-125

75-125
75-125
75-125

75-125
75-125

•-
75-125
75-125
75-125

Spiked Sample
Result (SSR) C

506.6746
533.9713

1888.1943
44.8794
62.2699

1040.3656
456.4517
904.5617

197.1292

924.1445
8.3134

457.7694

13.3014
50.8440

48.7081
519.0679

3688.5914

—

Sample
Result (SR) C

44.5445
790.5455
91.5675

1.6450
32.4574

2177.9445
39.0134

2445.5502

348.3254

853.6909
5.6579

34.2421

8.1340
5.5474

0.9569
48.6411

5628.6383

B

B
B

B

—

B

B

U

Spike
Added (SA)

rtff«n iTno t A
36,-2& 191.39
H/3/99DG9.38

rilft '/I nOT ~IA
•rvt 23 1 1 Ofi 1 7-

(•

irt l*fl OC . tfi'Vi *j . i in 'j a i o y-

il-Tfl UT "J 1 Ci "* T i l

«?. 39 4 . 7 0 -
itlQ iln 1 1 <3 •? "11-

n r,t n ±7 n r.
ilT fSilT 1 1 (3 IT

41.841 239.23
W&.V2&tt-rtt
mnz&z-tt

%R

%&_U*<1
*&&***
t*3_l***
10.1 IB**
6g.33.2~-5-
-s-w
, /*..i i n T" JifcU i J7

fl7.2.LZ»4-
.. •• 1 1&-— ft

j^se-ro
ZJfaS}

M.7 -2-C-9-
///./ -9 9 i O
4»^--3r?-rr
^V.Oi^rS
2ĵ 2.t8-r9*

J0i.22^r4-
^.33^T7

^ft^rl
&*tf>3

Q

JT

JT
jr
N

-W
X
N

jr

N

^
N
Jl-

X
X
X

NR
F
F
P
E
F
NR
P
P
P
NR
F
N~
P

P
NR|
F '
P'
Nk
F
P"
P"
NR

Comments:
PLANTS

FORM V (Part 1) - IN 3/90



Data Review Worksheets

VII. LABORATORY DUPLICATE*

List the concentrations of any anaiv*--us?i i-g: ̂1:^1^^^^: •«***« ̂  «* ta ng/Ĵ g
Indicate what criteria was usedP tSlfV0?* S0ll<ds, data for the «»Ple?
the RPD or CRDL for each element. evaluate P«c îo« by circling either

MATRIX:
Element

Aluminun
Antimony
Arsenic
Barium
Beryllium
Ca dm ium
Calcium
Chromium
Cobalt
Copper
Iron__
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver,
Sodium"
Thallium
Vanadium"
Zinc

CRDL
water soil
ug/L ag/kg
_200 '

60~
_^io"
200"

~74, Z. AJo ̂  KfrK

^-\
Cyanide j

'>•

Laboratory Duplicate Actions should be applied to all
the same matrix type.

ACTIONS:

other samples of

2.



REGION 1
Data Review Worksheets

VIZI. FIELD DUPLICATES

List the concentrations of all analytes in the field duplicate pair
For soil duplicates, calculate the CRDL in mg/kg using the sample weiqht"
volume and percent solids data for the sample! Indicate what criter' »
was used to evalute the precision by circling either the RPD or CRDL f< •
each element. /• —

MATRIX; WA-T&Z-/tffcL^
Element CRDL ' Sample « Duplicate!CRDL

water soil
RPD Action

Aluminum
Antimony
Arsenic
Ba rium
Beryllium
Cadmium
Calcium^
Chromiuza
Cobalt
Copper
Iron__
Lead
Magnesium
Manganese
Mercury
Nickel^
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Field Duplicate Actions should be applied to all other samples of thr
sane matrix type.

ACTIONS:

1. Estimate (J) positive results for elements which have an RPD >30l
for waters and >50% for soils.

2. If sample results are less than 5x the CRDL, estimate (J) positive-
results ind (TIT) nnnrtatortnfi i-annl»n for elements whose absolute
difference is >2xCRDLf (4xCRDL for soils). If both samples are non-
detected, the RPD is not calculated (NC).



REGION Z
Data Review Worksheets

VZZI. FIELD DUPLICATES

List the concentrations of all analytes in the field duplicate pair.
For soil duplicates, calculate the CRDL in mg/kg using the sample weight,
volume and percent solids data for the sample. Indicate what criteria
was used to evalute the precision by circling either the RPD or CRDL foi
each element.

MATRIX:

Element

Aluminum.
Antimony]
Arsenic_J
Barium

JL££±£i ESS. Action

Beryllium
Cadmium ;
Calcium
Ch rom i un
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Field Duplicate Actions should be applied to all other samples of the
same matrix type.

ACTIONS:

1. Estimate (J) positive results for elements which have an RPD >30%
for waters and >50% for soils.

If sample results are less than 5x the CRDL, estimate (J) positive
results ind (TTT) nrmrtflfart-nil ^ftHMlfa for elements whose absolute
difference is >2xCRDL, (4xCRDL for soils). If both samples are non-
detected, the RPD is not calculated (NC).



REGION I
Data Review Worksheets

VIII. FIELD DUPLICATES

List the concentrations of all analytes in the field duplicate pair -
For soil duplicates, calculate the CRDL in mg/kg using the sample weight
volume and percent solids data for the sample! Indicate whit criteri
was used to evalute the precision by circling either the RPD or CRDL fo

if.b'V.
Element

Aluminum_
Antimony,
Arsenic_J
Barium

5EO-/00
Sample i

MATRIX:

Duplicate! RPD Action

Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium_
Selenium_|
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Field Duplicate Actions should be applied to all other samples of the
same matrix type.

ACTIONS:

1. Estimate (J) positive results for elements which have an RPD >30V
for waters and >50% for soils.

2. If sample results are less than 5x the CRDL, estimate (J) positive
results inrl (TTT)—nrmrtatartnil paaulta for elements whose absolute
difference is >2xCRDL, (4xCRDL for soils). If both samples are non-
detected, the RPD is not calculated (NC).
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IX. LABORATORY CONTROL SAMPLE
LCS

List any LCS recoveries not within the 80-120% criteria and the samples
affected.

DATE ELEMENT %R ACTION SAMPLES AFFECTED

2. Solid. LC§
-List any analytes that were not within the control windows set by the

EPA for the solid LCS 'sample. The 80-120% criteria is not used to
evaluate solid LCS results.

ELEMENT LCS CONC. CONTROL WINDOWS ACTION SAMPLES AFFECTED

ACTIONS:
Percent Recovery

AQUEOUS LCS <50% 51-79% >120%

Positive Results R J J
Non-detected Results R UJ A

SOLID LCS <EPA Control Windows >EPA Control Windows

Positive Results J J
Non-detected Results UJ A

3. Frequency Criteria

A. Was an LCS analyzed for every matrix, every
digestion batch, and every 20 samples? ( Yes br No



REGIOh Z
Data Review Worksheets

X A. 7UKUACZ ATOMIC ABSORPTION ANALYSIS

tcate Precision1. Dup̂ *€

Duplicate injections and one-point analytical spikes were per-
formed for all samples: duplicate injections agreed within +
20%.

Duplicate injections and/or spikes were not performed for the
following samples/elements:

Duplicate injections did not agree within ±20% for samples/
elements:

2. Post Digestion Spike Recoveries

Spike recoveries met the 85-115% recovery criteria for all
samples.

Spike recoveries did not meet the 85-115% criteria but did
not require jjSA for the following samples/elements:

!=&-/ '

. - - , , > , , . , - > ^
MSA was used to quantitate analytical results when con- _
tractually required. -r-

Correlation coefficients >0.995, accept result4§r' •••<
Correlation coefficients <0.995 for

numbers/elements; tgD_-25 Sflê '>uv̂ > : 2^-1 w\th "T

ACTIONS:

Method of Standard Addition (MSA) was not performed as re-
quired for samples/elements:

1. Estimate (J) positive results if duplicate injections are outside
± 20 % RSD or CV.

2. If the sample absorbance is <50% of post digestion spike absorbance
the following actions should be applied:

PERCENT RECOVERY

Positive Sample Results . J or R J J
Non-detected Results R UJ A

3. Estinate (J) sample results if MSA was required and not performed.

4. Estimate (J) sample results if correlation coefficient was <0.995.
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REGION Z
Data Review Worksheets

XI. INDUCTIVELY COUPLED PLASHA (ICP) SERIAL DILUTION ANALYSIS

Serial Dilutions were performed for each matrix and results
of the diluted sample analysis agreed within ten percent of
the original undiluted analysis.

Serial Dilutions were not performed for the following.:

Serial Dilutions were performed, but analytical results did
not agree within 10% for analyte concentrations greater than
50x the IDL before dilution.

Report all results below that do not meet the required laboratory
criteria for ICP serial dilution analysis.

MATRIX ;
ELEMENT IDL 50XIDL SAMPLE

RESULT
SERIAt

DILUTION
*D ACTION

Aluminum
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Silver
Sodium
Vanadium
Zinc

53 -0

• -

i

>

>-IOl 7*v3 . *"
'

I - - -

v35~/ 77V • *?6/

-

-

IQ, <7 NO Ac 1)aT.10T

-
-

Actions apply to all samples of the same matrix.

ACTIONS:

1. Estimate (J) positive results if *D >15.
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XZ. INDUCTIVELY CO0PLZD PLASMA (ICP) SERIAL DILUTION ANALYSIS

Serial Dilutions vere performed for each oatrix and results
of the diluted sample analysis agreed within ten percent of
the original undiluted analysis.

Serial Dilutions were not performed for the

Serial Dilutions were performed, but analytical results did
not agree within 10% for analyte concentrations greater than
50x the IDL before dilution.

Report all results below that do not meet the required laboratory
criteria for ICP serial dilution analysis.

MATRIX:

ELEMENT IDL SOxIDL SAMPLE
RESULT

SERIAfr
DILUTION

*D ACTION

Aluminum j
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Silver
Sodium
Vanadium
Zinc

53
1

-

c?le3C>

\

-

'

•

- -

3.01$ 5S . 2#

- -

- -

11, Ir

I

Mo /̂••/7oin n

Actions apply to all samples of the same matrix.

ACTIONS:

1. Estimate (J) positive results if %D >15.
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ZZZ. DETECTION LIMIT RESULTS

1. Instrument Detection LimitsIns£j

v Instrument Detection Limit results were present and found to be
less than the Contract Required Detection Limits.

IDLs were not included in the data package on Form XI.

IDLs were present, but the criteria was not met for th
following elements: ,

2. Reporting Requirements

\S Were sample results on Form I reported down to
the IDL not the CRDL for all analytes?

flfr Were sample results that were analyzed by ICP
for Se, Tl, As, or Pb at least 5x IDL. Vti~

r*.

Were sample weights, volumes, and dilutions
taken into account when reporting detection
limits on Form I. or N-

If No,

The reported results may be inaccurate. Make the necessary change^
on the data summary tables and request that the laboratory resubmit the
corrected data.
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11

r.

XZZZ. SXHPLZ QUXHTZTATZON

Sample results fall within the linear range for ICP and within
the calibrated range for all other parameters.

Sample results were beyond the linear range/ calibration range
of the instrument for the following samples/elements:

In the space below, please show a minimum of one. sample calculation
per method:

JCP

FURNACE

MERCURY

\ .

440 L *

CYAKTDE

For soil samples, the following equation may be necessary to convert
raw data values (usually reported in ug/L) to actual sample con-
centrations (mg/kg) :

The lab is required to use 1 gram sample (wet weight) to 200 ml.

Wet weight concentration »

digest cone, in us X 200ml X IL
L 1 gm 1000 ml

X lOOOcm X lino
IXg

jag
lOOOug kg

In addition the sample results are converted to dry weight using the
percent solids calculations:

Wet weight eene. X 100 - final concentration, dry weight (mg/kg)
%solids



REGION Z
Data Review Worksheets

XIII. SAMPLE QUANTZTATZON

v , Sample results fall within the linear range for ICP and withi
the calibrated range for all other parameters.

r.
Sample results vere beyond the linear range/ calibration rang
of the instrument for the following samples/elements.

In tWe space below, please show a minimum of one. sample calculation
per».th0d: •_,:.... „,«. ̂ U,^***^- (*f

LWO •

CYANIDE

For soil samples, the following equation may be necessary to convert
raw data values (usually reported in ug/L) to actual sample con-
centrations (mg/kg) :

The lab is required to use 1 gram sample (wet weight) to 200 ml.

Wet weight concentration »

digest cone, in us X 200ml X 1L X 1000am X Imo « jig
f L 1 gm 1000 ml 1kg lOOOug .kg

In addition the sample results are converted to dry weight using the
;. percent solids calculations:

Wet weight cone. X 100 * final concentration, dry weight (ng/kg)
%solids



Corporation

March 6, 1992

Ms. Martha M. Smith
Project Hydrogeologist
Roux Associates, Inc.
775 Park Avenue, Suite 255
Huntington, NY 11743

Subject: High % Moisture in Sediment Samples - Metals

Dear Ms. Smith:

Percent solids content for the sediment samples SED-21, SED-22, and SED-23 from the
Industri-Plex site were determined to be less than 30% in each sample. The current EPA
Region I guidelines for data validation require that the nondetect results of these samples be
rejected (R) as unusable. The guidelines also require that positive results be rejected in
samples which contain less than 10% solids, as was the case for sample SED-22. These
requirements were included in the data validation report dated March 5, 1992.

However, it is often difficult to obtain a sediment sample with sufficient percent solids if the
sediment contains very fine particles and/or water-retaining organic matter. Resampling and
re-analysis of these samples would probably result in similar problems. I would recommend
that data from these samples be used as estimated results, despite the low percent solids.

As noted in the previous data validation report, several quality control criteria were not met
for the sediment sample analyses. The estimated values (J), detection limits (UJ) and rejected
data (R) that were applied to the other sediment samples in this set would also apply to these
samples. Values previously rejected (R) for percent solids criteria are estimated (J or UJ)
herein. Values previously rejected due to interference criteria remain unusable. The following
information summarizes the revisions substituting estimated values and detection limits for
data that were previously rejected based upon percent solids content.

For sample SED-21, the values that were previously rejected because they were nondetects
would now be estimated at the detection limit (UJ) due to the following reasons:

antimony:
beryllium:
potassium:

high CRDL percent recovery and low percent solids
low percent solids
low percent solids

In sample SED-23, thallium was previously rejected due to low percent solids; it has now been
estimated at the detection limit (UJ). All data for sample SED-22, that were previously
rejected due to less than 10% solids content, are now usable but estimated (J or UJ) with

44 Brattle Street, Cambridge, MA 02138 • < 617) 576-1555 • Telefax (617)864-8469
Environmental Consultants with Offices in Cambridge, MA and Boulder, CO



Corporation

qualifiers (except results rejected for interference criteria). The following table identifies the
criteria used in determining the validation codes for this sample:

SAMPLE SED-22 (8.1 % solids)

Analyte

aluminum

antimony

arsenic

barium

beryllium

cadmium

calcium

chromium

cobalt

copper

iron

lead

magnesium

manganese

mercury

nickel

potassium

selenium

silver

sodium

thallium

vanadium

zinc

Qualifier

J

R

J

J

J

J

J

J

J

J

J

J

J

J

J

J

UJ

J

UJ

R

J

J

J

Criteria for Qualification

poor duplicate RPD, low percent solids

interference from iron

low percent solids

low percent solids

low percent solids

poor duplicate RPD, low MS recovery,
low percent solids

low percent solids

poor duplicate RPD, low percent solids

low percent solids

poor duplicate RPD, low MS recovery,
low percent solids

poor duplicate RPD, low percent solids

poor duplicate RPD, low percent solids

low percent solids

poor duplicate RPD, low MS recovery,
low percent solids

low MS recovery, low percent solids

low percent solids

low percent solids

low MS recovery, low percent solids

blank contamination, low percent solids

interference from iron

low post-digest spike recovery,
low percent solids

low percent solids

poor duplicate RPD, low percent solids

RPD = Relative Percent Difference, a measure of duplicate precision.
MS •* Matrix Spiked Sample, low recovery indicates a matrix suppression of the analyte.
Note that all data are estimated based upon the low percent solids and the effects this
matrix may have on accurate quantitation of these analytes.



Corporation

I have attached revised versions of the sediment analytical results table, and the sample
detection limit table, that now reflect the above violations but do not reject (R) data based
upon the low solids content. It is my professional opinion that these results (qualified as J
or UJ) are usable as estimated values. The rejected (R) results for antimony and sodium,
based upon interference from iron in these samples, are unusable.

I hope that this information is helpful. If you have any questions or wish to discuss my
conclusions, please do not hesitate to call me at 617-576-1555.

Sincerely,

GRADIENT CORPORATION

&•
Susan D. Chapnick
Senior Associate - Analytical Chemistry

Enclosures
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Ĉ
D

-D
 _l

C
 
3

a 
in

o —
tr O

01 
i

—
 

o
a. u

Xsa:

oooU
J

C/3

-
*

ruoU
J

C
/l

K
l

ruayl

~oLUV
I

ruuino3/5

C
Oa/iga8a1ac/3

*»•O
 O

0
.0

3
 LU

a
 

i/>

inO
f

»ru0o^b3£•xK
>33._1
00

o^tooo^
~
oruoo>ru0o41
4
-*
aa01c1U
)

>«•ors.

S!ru>
t

*0ru*CO*

J«rur—

•Otto^•oercent So

a
.

o0' r~

0*~o--o•—o~o•~L
.

0oCD1 lution F

o

LUf—_JMORGAN 1C :

"•

-> 
-»

 
-»

 
-»

S
XJ o

 tn
 

o
»

-
N

-
r
u

o
«

-
o

o
. 

O
K

I 
o

c
o

... 
m

 
• 

• 
• o

 
• ro

 co 
-K

. 
•

•

->
 

-3
-3

-3

O
 

• 
• 

«
^

O
 

'C
O

*
- 

»
-
-
O

O
O

C
M

 
• 

«
O

»
 

• 
• 

• 
-C

O

—
J 

~
5

§
 

pi ~°- ~°- ̂
 S

§
 °

 S
 §

 3
 °

 S
 "̂

 ̂
 S

 "̂
 "*• 

~°-°
<uf 

o^ 
ro v\ ru K

I (̂
 O* 

*^ 
fo

 
û
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Corporation

March 13, 1992

Ms. Martha Smith
Roux Associates, Inc.
The Huntington Atrium
775 Park Avenue
Suite 225
Huntington, NY 11743

RE: Data Validation Report Letter
Projects: 16790 and 16811
Enseco-East Laboratory
Industri-Plex Site, Woburn, Massachusetts
Wet Chemistry: 8 samples/water/sample #s: SW-18, SW-19, SW-21, SW-22,

SW-23, SW-24, SW-100, FB-1
7 samples/sediment/sample Is: SED-18, SED-19, SED-21, SED-22,

SED-23, SED-24, SED-100

Dear Ms. Smith:

A validation was performed on the surface water and stream-sediment wet chemistry analytical data from
7 sediment samples and 8 water samples (including 1 field blank) collected by Roux Associates, Inc. at
the Industri-Plex site in Woburn, MA. The data were evaluated based on the following parameters
according to EPA methodology criteria and the Region I Laboratory Data Validation Functional
Guidelines for Evaluating Inorganic Analyses. February 1989, where applicable:

- data completeness
- holding times
- calibration verification
- laboratory and field blank analysis
- matrix spike percent recovery results
- laboratory and field duplicates
- laboratory control sample results
- detection limit results
- sample results

44 Brattle Street. Cambridge, MA 02138 • (617)576-1555 • Telefax (617)864-8469
Environmental Consultants with Offices in Cambridge, MA and Boulder. CO



Ms. Martha Smith
Industri-Plex/surface waters and sediments
Page 2

Each parameter that did not meet criteria was addressed, where applicable, for each of the following
analyses: percent solids, total organic carbon (TOC), total suspended solids (TSS), ammonia, pH, total
sulfide, oxidation-reduction potential (eH), and grain size distribution. Each analysis is reviewed
individually, including explanations of any validation qualifiers.

Table I summarizes the validated results for all parameters, Table II shows the sample reporting limits
for the sediments, and Table ffl summarizes the validation recommendations that were based on the
following information.

Data Completeness

All information was present in the data package, with the exception of raw data for the sediment TOC
and oxidation-reduction potential (eH). Both of these analyses were sub-contracted and only final results
were included in the data package.

Holding Time Violations

Holding time criteria were reviewed based upon method criteria. All holding times met criteria widi the
following exception. FB-1 exceeded the 24 hour holding time recommended for pH analysis of water
samples by one day and is estimated (J).

Percent Solid

Based upon the Functional Guidelines for data validation the following qualifiers were applied. The
percent solid determination yielded percent solids for samples SED-21 and SED-23 that were less than
30% but greater than 10% (20.9% and 12.1% respectively). All positive results for parameters for these
two samples have been estimated (J) and all nondetects have been rejected (R). Sample SED-22 yielded
a percent solid that was less than 10% (8.1 %). All results for all parameters associated with this sample,
except for pH, have been rejected (R). It is not expected that pH determination would be significantly
affected by a low percent solids; therefore, pH has been estimated (J) rather than rejected in this sample.

Total Organic Carbon (TOO

Raw data and QC data submitted for the water samples were checked and verified. All QC met criteria
including: blanks-all laboratory, method, and field blanks; initial calibration verification standards (ICV);
continuing calibration verification standards (CCV); matrix spike sample (MS); matrix/laboratory
duplicate (MD); and laboratory control sample (LCS). Therefore, all data are accepted without
qualification.

The TOC analyses for all sediment samples were subcontracted and the final results were included with
no supporting raw data. Since no raw data or QC data were available for review, the results are reported
unqualified (except for those samples already qualified J and R for percent solids criteria).
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Industri-PIex/surface waters and sediments
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Total Suspended Solids fTSSl

All TSS analyses performed on the water samples were checked and verified. All QC criteria (blanks
and LCS) were met. Therefore, all results are reported unqualified. It is unusual that none of the samples
contained detectable levels of TSS. The metals data indicated the presence of particulates since several
analytes usually associated with particualtes were higher in the total vs. the dissolved metals fraction.
This descrepancy is noted here for data usablity; however, no action was taken.

Ammonia

All QC criteria (calibration, ICV, CCV, MS, blanks) were met except for duplicate precision. The
laboratory duplicate relative percent difference (RPD) was 65%. This exceeds the validation criterion
of 35%. All results were positive and have been estimated (J), with the exception of sample SED-22
which has previously been rejected due to low percent solids.

EH

All QC results (calibration, ICV, CCV) met acceptable criteria limits. All samples are reported
unqualified, with the exception of SED-21, SED-22, and SED-23 which have been previously estimated
(J) due to low percent solids. Instrument calibration utilized two standards, pH4 and pH7, respectively,
with a check standard of pHlO. One sample, SED-22, exceeded the calibration range (pH 7.48). This
may be the result of the presence of high levels of calcium (as evident in the metals fraction), as calcium
carbonate, which may increase the pH. Since the check standard (pHIO) met recovery criteria of +/-
2%, the datum is considered acceptable; however, analysis of samples greater than pH7 should be
calibrated between pH4 and pHIO, with pH7 as a check standard.

Total Sulfide

All QC criteria were met (calibration, ICV, CCV, blanks) except for the matrix spike recovery for
sample SED-23 at 48%. This does not meet the validation criterion of 75%-125%. All samples were
nondetects, and are estimated at the detection limit (UJ), with the exception of samples SED-21, SED-22,
and SED-23 that have been previously rejected due to low percent solids. Estimated detection limits are
biased low.

Oxidation-Reduction Potential (eH)

This analysis was subcontracted, thus, no raw data were included for review. The method for this
analysis applies only to water samples. Therefore, the method applicability to sediments is questionable.
As a result all sediment results for eH have been estimated (J).

Grain Size Distribution

No quality control samples are applicable to this method. There is a difference in the field duplicate pair
distributions for this parameter; according to the raw data trace fine gravel was detected in SED-100 but
not in SED-19. This may indicate a precision effect for this parameter; however, no action was taken
because it is not evident that this difference can be extrapolated to the other samples.
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Overall Assessment

Although the samples were divided into two projects by the laboratory, validation criteria and resultant
qualifiers were applied to all samples of the same matrix. The data package was complete, except that
raw data was not supplied for sediment parameters for TOC and oxidation-reduction potential (eH).
These results could not be verified, therefore, the results are reported unqualified.

One sample missed the 24 hour aqueous holding time for pH analysis; this sample has therefore been
estimated (J).

Low percent solids will adversely affect the quanitation of sediment samples SED-22 (< 10% solids),
SED-21, and SED-23 (both <3Q% but > 10%). As a result, all parameters except pH were rejected (R)
in the sediment sample SED-22. The pH was estimated (J) for this sample. In samples SED-21 and
SED-23, total sulfide data were rejected (R) and all other parameters were estimated (J).

The method for oxidation-reduction potential (eH) applies to aqueous matrices. Thus, it is necessary to
question the method application to sediment samples. Therefore, all data have been estimated (J).

All data for sulfide have been estimated (UJ) at the detection limit due to low matrix spike recoveries.
Estimated detection limits are biased low. All ammonia data have been estimated (J) due to poor
laboratory duplicate precision.

Attached are the following supporting information: Table I (Results Summary), Table II (Reporting Limit
Summary for Sediments), Table III (Recommendations Summary Based on QC Review), and the
worksheets associated with this data validation review.

Very truly yours,

GRADIENT CORPORATION

A. Reynolds
Data Reviewer

V>

Susan D. Chapnick
Senior Data Reviewer



Table 1A - Results Summary (Aqueous)

SAMPLE

REMARKS

TSS(mg/L)

TOC(mg/L)

pH

Total Sulfide
(mg/L)

Or. -Red
(eH)

Ammonia
(mg/L)

Lab
Rep.
Limit

10.0

1.0

0.01

0.10

NA

0.20

SW-
18

7.5

NA

NA

NA

NA

SW-
19

9.5

NA

NA

NA

NA

SW-
21

10.9

NA

NA

NA

NA

SW-
22

9.5

NA

NA

NA

NA

SW-
23

9.0

NA

NA

NA

NA

SW-
24

7.3

NA

NA

NA

NA

SW-
100

Dup
of

SW-
100

9.5

NA

NA

NA

NA

FB-
1

6.5J

192

Qualifier Codes

J
UJ
R

NA

The associated numerical result is an estimated quantity.
The parameter was not detected. The sample detection limit is an estimated value.
The datum was rejected.
A blank space indicates the parameter was not detected. Sample detection limit
equals the laboratory reporting limit.
Not applicable or not analyzed.
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SAMPLE

SED-18

SED-19

SED-21

SED-22

SED-23

SED-24

SED-100

SYMBOL

SM

SM

SM

SM

SM

SM

SM

Table 1C- Grain Size Summary

MODIFIED DESCRIPTION

Fine to medium sand; trace clayey silt; trace fine gravel

Organic fine to medium sand; trace clayey silt

Organic fine to medium sand; some clayey silt; little fine gravel

Organic fine gravel; some fine to medium sand; little clayey silt

Organic fine gravel; some fine to nwihim sand; little clayey silt

Organic fine sand; some clayey silt; trace fine gravel

Organic fine to medium sand; trace fine gravel; trace clayey silt
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Region I
Data Review Worksheet

Site Name:
Referencew Number:

REGION I REVIEW OF INORGANIC
CONTRACT LABORATORY DATA PACKAGE

EAAT" data package received at Region I has beenThe hardcopied(laboratory name'
reviewed and the quality assurance and performance data summarized. The data review included:

FQ/3/H. IP/?
'thfoi

Case No.
SDG No.
No. of Samples

SAS No..
Matrix

Sampling Date(s)
Shipping Date(s)
Date(s) rec'd by lab

3,'\,
fft'A/9l '

Traffic Report Nos.:

Trip Blank No.:

Equipment Blank No.:

Field Dup Nos.:

IPr sen sen
0 Q

\Q SPO

requires that specific analytical work be done and that associated reports be
provided by the laboratory to the Regions, EMSL-LV, and SMO. The general criteria used to determine
the performance were based on an examination of:

SOW No.

-Data Completeness
-Holding Times
-Calibrations
-Blanks
-ICP Interference Check Results
-Matrix Spike Recoveries
-Laboratory Duplicates

-Field Duplicates
-Lab Control Sample Results
-Furnace AA results
-ICP Serial Dilution Results
-Detection Limit Results
-Sample Quantitation

Overall Comments:

A - Acceptable data
J - Approximate data due to quality control criteria
R - Reject data due to quality control criteria
U - Analyte not detected

Reviewer: Date:



Region I
Data Review Worksheet

I. DATA COMPLETENESS

MISSING INFORMATION DATE LAB CONTACTED DATE RECEIVED



Region I
Data Review Worksheet

n. HOLDING TIMES Complete table for all samples and circle the analysis date for
samples not within criteria.

SAMPLE
ID

DATE
SAMPLED

EG

ANALYSIS
DATE

CYANIDE

ANALYSIS
DATE

ANAL
PH ACTION

TV

SE03I
SF02Q

\/

METALS 180 DAYS FROM SAMPLE COLLECTION
MERCURY 28 DAYS FROM SAMPLE COLLECTION
CYANIDE 14 DAYS FROM SAMPLE COLLECTION
PH
ACTION:

1. If holding times are exceeded all positive results are estimated (J) and all non-detects are
estimated (UJ).

2. If holding rime$ are grossly exceeded, the reviewer may determine that non-detects are



Region I
Data Review Worksheets

IHA. INSTRUMENT CALIBRATION (Section 1)

1. Recovery Criteria

List the analytes which did not meet the percent recovery (%R) criteria for Initial and/or Continuing
Calibration.

DATE ICV/CCV* ANALYTE %R SAMPLES AFfrELThD ACTION

OL\\ QfjJ\VyTQ4i(vA p.r(-fcrifi_3

ACTIONS:

If any analyte does not meet the %R criteria follow the actions stated below:

For positive results:

Accept Estimate flD Reiect fR)

Metals 90%-110% 75%-89% or 111%-125% < 75% or > 125%
Mercury 80%-120% 65%-79% or 121%-135% < 65% or > 135%
Cyanide 85%-115% 70%-84% or 116%-130% < 70% or > 130%

For non-detected results:

Accept Estimate (UP Reject (R)

Metals 90%-125% 75%-89% < 75% or > 125%
Mercury 80%-130% 65%-79% < 65% or > 135%
Cyanide 85%-130% 70%-84% < 70% or > 130%



Region I
Data Review Worksheets i i

mB. INSTRUMENT CALIBRATION (Section 2) \

2. Analytical Sequence

A. Did the laboratory use the proper number of standards for
calibration as described hi the SOW? (Yes/br No

B. Were calibrations performed at the beginning of each analysis? (Yts/or No

C. Were calibration standards analyzed at the beginning of
Sjunplc flnfllysis 21̂ 13t a tr^iniHinm frcQpeflcy or ten percent s^^\
or every two hours during analysis, whichever is more frequent? \Yes)or No

D. Were the correlation coefficients for the calibration curve
for AA, Hg, and CN £ 0.995? Yes or No

E. Was a standard at 2X CRDL analyzed for all ICP analyses. Yes or No

If no, the data may be affected. Use professional judgement to determine the severity of the effect and
qualify the data accordingly. Discuss any actions below and list the samples affected.

pU ui.s
Qfvi * " kftfl- c m l f iv> r\s±-

r/j(hrfl4i'or\ Qnrift. i v / / / ^ Q i ^ _
Q fta k - T r f f\ ft. chflf.k gJnA^/^r/^L A r A

limit'

On
Samples Affected: | L f f l / - A<^ ^^V H - H ^ H . 1 */e .Shii/K

hrh



Region I
Data Review Worksheet

IV A. BLANK ANALYSIS RESULTS (Sections 1-3

List the balnk contamination in sections 1 and 2 below. A separate worksheet should be used for soil
and water blanks.

Matrix:1. Laboratory Blanks

DATE ICB/CCB* PREP BL ANALYTE rONCENTRATION/UNITS

2. Equipment/Trip Blanks

BAJJs EQUIP BL* TRIPBL* ANALYTE CONCENTRATION/UNITS

3. Frequency Requirements

A. Was a preparation blank analyzed for each matrix, for every 20
samples, and for each digestion batch? Yes or(Kb

B. Was a calibration blank run at the beginning of the run, and
every 10 samples or every 2 hours whichever is more frequent? Yes or No

If no, the data may be affected. Use professional judgement to determine the severity of the effect and
qualifjtjhe data accordingly. Discuss any actions below, and list the samples affected:

Samples Affected:



Region I
Data Review worksheet

IV B. BLANK ANALYSIS RESULTS (Section 4)

4. Blank Actions

The Action Level for any analyte is equal to SX the highest concentration of mat analyte found in any blank. The Action
Level for samples which have hffn rruifmtntiui QC Hij»t««i «iymM be multiplied by *h* vf?m'̂ ii*rBtio'ii//^"*'nTi factor. No
positive result should be reported unless the concentration of the analyte in the sample exceeds the Action Level (AL) for
that analyte. Specific actions sre as follows:

1. When the r<'fu'fnt'"*'n*i it greater *fc«« *h* tny,t but leas *ha« *h* Action Level, report th* sample concentration
detected, qualified with a U.

2. When the sample concentration is greater man the Action Level, report the sample concentration

Matrix: Matrix:

ANALYTE MAX. CONG/ AL/ ANALYTE MAX. CONG/ AL/
UNITS UNITS UNITS UNITS

NOTE: Blanks analyzed during a soil case must be CTnvwted to mg/kg in order to compare them with tha sample results.

cone, in ug/1 X Volume dimted to (TQOmTi X 1L X IQOOy X Img «• mg/kg
Weight digested (Igram) 1000ml 1kg lOOOug

Multiplying this result by 5 to arrive at the Action Level gives a final result in mg/kg which can then be compared to sample
results.
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VI. MATRIX SPIKE

Matrix:

1. Recovery Criteria

List the percent recoveries for analytes which did not meet the required criteria. /

S - ai
SSR - s]
SR - sa

ANALYTE

mount of spike ac
jiked sample resu
unple result

SSR

Ided
it

SR s

/
/

/
/

/
/

/
/

/
/ %R

/
ACTION

Matrix Spike Actions apply to all samples of the/same matrix.

ACTIONS:

1. If the sample concentration exceed the spike concentration by a factor of 4 or more, no action
is takm.

2. If any analyte does not meet/tfie percent recovery criteria, follow the actions stated below:

PERCENT RECOVERY

< 30% 3096-74% > 125%

Positive Sample Results
Non-detected Results

2. Frequency

J
R

J
UJ

J
A

A. 5v*as a matrix spike prepared at the required frequency?
B. /Was a post digest spike analyzed for analytes that did

not meet the required criteria for matrix spike recovery?

A separate7 worksheet should be rilled out for each matrix spike pair.

YesoH



Region I
Data Review Worksheet

VII. LABORATORY DUPLICATES

List the concentrations of any analyte not meeting the criteria for duplicate precision. For soil
duplicates, calculate the CROL in mg/kg using the sample weight, volume and percent solids data for
the sample. Indicate what criteria was used to evaluate precision by circling either the RPO or CROL
for each analyte.

Matrix:

ANALTTE

\ Alumnui

\ntfMony

\ariui

Btr l̂liui

Cadakin

CalciU

Chromium

Cobalt \

Copper \

Iron \

Lead

Magnesiui

Manganese

Mercury

Nickel

Potass tut

Seleniin
Silver

Sodiia
Thalltia
Vanadiui

Zinc

Cyanide

at

UATEX
U9/L

20O

60

1O

200

5

500O

10

50

25

100

5

\ 5000

Vs
\0.2

v°
5000

3

14

500O

10\

5O \

20 \

10 J

OL

SOIL
•0/IC9

SAMPLE t
SeD JOiu«n-io

/o.QXL

DUPLICATE #
C~f\ r\ T
>«a)<ao

IUSJI-/&

6?^^L

RPO

tf/*

ACTION

(\faU
C

Laboratory duplicate actions should be applied to all other samples of the same matrix type.

ACTION:

1. Estimate (J) positive results for analytes which have an RPD > 20% for waters and > 35%
for soils.

2. If sample results are less than 5X the CRDL, estimate (J) positive results for anafytes whose
absolute difference is > CROL (2X CRDL for soils). If both samples are non-detected, the RPO
is not calculated (NO.
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VIII. FIELD DUPLICATES

List the concentrations of all analytes in the field duplicate pair. For soil duplicates, calculate the CRDL
in mg/kg using the sample weight, volume and percent solids data for the sample. Indicate what
criteria was used to evaluate precision by circling either the RPD or CRDL for each anaiyte.

Matrix:

AMALYTE

Aluainua

Ant loony

Bariua

Beryl I tin

Cattail*

Calciua

Chroniua

Cobalt

Copper

Iron

Lead

Magnesiui

Manganese

Mercury

Nickel

Potass i in

Seleniin

Silver

Sodiui

Thai HUB

Vanadiui

Zinc

Cyanide

CXDL

WATER
ug/L

200

00

10

2OO

5

5OOO

10

so
25

1OO

5

5000

15

0.2

4O

5000

5

10

5000

10

50

2O

10

SOIL
•g/kg

#Uf-*2
spmq

{o.°\\

DUPLICATE *

WlDO

n.Htf
RPO

.05%

ACTION

odtrJ)

Reid duplicate actions should be applied to all other samples of the same matrix type.

ACTION:

1. Estimate (J) positive results for analytes which have an RPD > 30% for waters and > 50%
for soils.

2. If sample results are less than 5X the CRDL, estimate (J) positive results for analytes whose
absolute difference is > 2X CRDL (4X CRDL for soils). If both samples are non-detected, the
RPD is not calculated (NCI.
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EX. LABORATORY CONTROL SAMPLE

1. Aqueous LCS

List any LCS recoveries not within the 80%-120% criteria and the affected samples.

DAJJ5 ANALYTE %REC SAMPLES AFFECTED ACTION

2. Solid LCS

List any analytes that were not within the control windows set by the EPA for the solid LCS sample.
The 80%-120% criteria is not used to evaluate solid LCS results.

ANALYTE LCS CONC. CONTROL WINDOWS SAMPLES AJ-hfeL'liiD ACHON

ACTION:

AQUEOUS LCS

Positive Results
Non-detected Results

SOLED LCS

Positive Results
Non-detected Results

3. Frequency Criteria

PERCENT RECOVERY

<SO% 51%-79% > 120%

R
R

J
UJ

< EPA Control Windows

J
UJ

J
A

> EPA Control Windows

J
A

Was an LCS analyzed for each matrix, for every digestion
batch, and for every 20 samples?



Region I
Data Review Worksheets

XH. DETECTION UMTT RESULTS

1. Instrument Detection Limits

Instrument detection limit results were present anrf found to be less than the CRDL.

EDLs were not included in the data package on Form XI.

DDLs were present, but the criteria was not met for the following analytes:

Reason:

Not applicable 4o
2. Reporting requirements

Were sample results on Form I reported down to the IDL not the
CRDL for all analytes? Yes or No

Were sample results that were analyzed by ICP for Se, Tl, As,
or Pb at least 5x IDL? Yes, No or

Were sample weights, volumes, and dilution factors taken into
account when reporting detection limits on Form I? Yes or No

K\ii -(or

If no, the reported results may be inaccurate. Make the necessary changes on the data summary tables
and request that the laboratory resubmit the corrected data.



Region I
Data Review Worksheets

SAMPLE QUANTTTATTON

Sample results fall within the linear range tor ICP and within die calibrated range for all
other parameters.

Sample results were beyond the linear range on ICP and/or beyond the calibration range
for other parameters for the following samples/analytes:

In the space below, please show a minimum of one sample calculation per method:

CYANIDE

For soil samples, the following equation may be necessary to convert raw data values (usually reported
in ug/L) to actual sample concentrations (rag/kg):

The lab is required to use 1 gram of sample (wet weight) to 200mL final volume.

Wet weight concentration —

digest cone, hi ug/L X 20QmL X 1L X IQOQg X Img = njg
Ig lOOOmL 1kg lOOOug kg

In addition, the sample results are converted to dry weight "$i'ng the percent solids calculations:

weight cone. X 100 =» Final concentration, dry weight (mg/kg)
% solids



Region I
Data Review Worksheet

Site
Referencew Nufflber

REGION I REVIEW OF INORGANIC
CONTRACT LABORATORY DATA PACKAGE

- ErQS.4- data package received at Region I has beenThe hardcopied(laboratory name)
reviewed and the quality a s su rancandermancTla ta summarized. The data review included:

Case No.
SDG No.
No. of Samples

Traffic Report Nos*

Trip Blank No.:

Equipment Blank No.:

Field Dup Nos.:

Sampling Date(s)
Shipping Date(s)
Date(s) rec'd by lab

SU<9H. SDlQ si.uncv. . .̂ <?LL3 I i..3.. -.-. -.-.-

<?Ef)

SOW No. 3 /9 O requires that specific analytical work be done and that associated reports be
provided by the laboratory to the Regions, EMSL-LV, and SMO. The general criteria used to determine
the performance were based on an examination of:

-Data Completeness
-Holding Times
-Calibrations
-Blanks
-ICP Interference Check Results
-Matrix Spike Recoveries
-Laboratory Duplicates

-Field Duplicates
-Lab Control Sample Results
-Furnace AA results
-ICP Serial Dilution Results
-Detection Limit Results
-Sample Quantitation

Overall Comments:

Definitions and Qualifiers: w,^ - \c . C/^phdn of
6olid5,

A - Acceptable data
J - Approximate data due to quality control criteria
R - Reject data due to quality control criteria
U - Analyte not detected

Reviewer: <L
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I. DATA COMPLETENESS

MISSING INFORMATION DATE LAB CONTACTED DATE RECEIVED



Region I
Data Review Worksheet

HOLDING TIMES Complete table for all samples and circle the analysis date for
samples not within criteria.

METALS
MERCURY
CYANIDE
-roc
ACTION:

1.

2.

180 DAYS FROM SAMPLE COLLECTION
28 DAYS FROM SAMPLE COLLECTION
14 DAYS FROM SAMPLE COLLECTION

4.% days -fhw saropfi- ccHe&Woin -far

If holding times are exceeded all positive results are estimated (J) and all non-detects are
estimated (UJ).
If holding times are grossly exceeded, the reviewer may determine that non-detects are
unusable (R).



Region I
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IHA. INSTRUMENT CALIBRATION (Section 1) TQC

1. Recovery Criteria

List the analytes which did not meet the percent recovery (%R) criteria for Initial and/or Continuing
Calibration.

DATE ICV/CCV* ANALYTE %R SAMPLES AFFECTED „ ACTION
i • • - v j JiwOil I (VthV^rCblin^ ^rt-renci Lyi.̂  n<^"r. ~Tuc

ACTIONS: R>Q.

If any analyte does not meet the %R criteria follow the actions stated below:

For positive results:

Accept Estimate (J) Reject (R)

Metals 9096-110% 75%-89% or 111%-125% < 75% or > 125%
Mercury 80%-120% 65%-79% or 121%-135% < 65% or > 135%
Cyanide 85%-115% 70%-84% or 116%-130% < 70% or > 130%

For non-detected results:

Accept Estimate (UJ) Reject fR)

Metals 90%-125% 75%-89% < 75% or > 125%
Mercury 80%-130% 65%-79% < 65% or > 135%
Cyanide 85%-130% 70%-84% < 70% or > 130%



Region I
Data Review Worksheets

IHB. INSTRUMENT CALIBRATION (Section 2) ~T~OC

2. Analytical Sequence

A. Did the laboratory use the proper number of standards for
calibration as described in the SOW? (Yes/r No

B. Were calibrations performed at the beginning of each analysis? (Tesjor No

C. Were calibration standards analyzed at the beginning of
sample analysis and at a minimum frequency of tTi percent _
or every two hours during analysis, whichever is more frequent? (Ves^r No

D. Were thecorrelation coefficients for the calibration curve
for AA. Hg>sand CN St 0.995? Yes or No

E. Was a standard at 2X CRDL analysed for all ICP analyses. Yes or No

If no, the data may be affected. Use professional judgement to determine the severity of the effect and
qualify the data accordingly. Discuss any actions below and list the samples affected.

ji

\r\frir"
0^

Samples Affected:



Region I
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IV A. BLANK ANALYSIS RESULTS (Sections 1-3)

List the balnk contamination in sections 1 and 2 below. A separate worksheet should be used for soil
and water blanks.

1. Laboratory Blanks Matrix:

DATE ICB/CCB* PREP BL ANALYTE CONCENTRATION/UNITS

nrtjnr>

2. Equipment/Trip Blanks

DATE EQUIP BL* TRIP BLf ANALYTE CONCENTRATION/UNITS

3. Frequency Requirements

A. Was a preparation blank analyzed for each matrix, for every 20
samples, and for each digestion batch? (Y_e$/or No

B. Was a calibration blank run at the beginning of the run, and
every 10 samples or every 2 hours whichever is more frequent?

If no, the data may be affected. Use professional judgement to determine the severity of the effect and
qualify the data accordingly. Discuss any actions below, and list the samples affected:

Samples Affected:



Region I
Data Review worksheet

IV B. BLANK ANALYSIS RESULTS (Section 4)

4. Blank Actions

The Action Level for any analyte is equal to 5X the highest concentration of that analyte found in any blank. The Action"
Level for samples which have been concentrated or diluted should be multiplied by the concentration/dilution factor. No
positive result should be reported unless the concentration of the analyte in die sample exceeds the Action Level (AL) fox
that analyte. Specific actions are as follows:

1. When the r*wfntrmtirmt if greater than ft1* IDL, but Inn **»•" *h* Action Level, report A* sample concentration
dftffted, qualified with a U.

2. When *h* uniiflff «*«»K'*«*q •**«•! jj fr*mt*f rii«n rim Action Level, report tf»* sample

Matrix: QJPLXA Matrix:

ANALYTE MAX. CONG/ AL/ ANALYTE MAX. CONG/ AL/
UNITS UNITS UNITS UNITS

NOTE: Blanks analyzed <h"ing a soil case must be converted to mg/kg in order to compare them with the sample results.

cone, in ug/1 X Volume dOoted to r200mn X 1L X IQOQg X Imy = mg/kg
Weight digested (Ignm) 1000ml 1kg lOOOug

Multiplying this result by 5 to arrive at the Action Level gives a final result in mg/kg which can then be compared to sample
results.
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VI. MATRIX SPIKE TOC

1. Recovery Criteria Y&Wt ( y

List the percent recoveries for analytes which did not meet the required criteria.

S - ai
SSR - s]
SR - sj

ANALYTE

mount of spike added
jiked saznnle resu
unple result

SSR

it

SR S %R ACTION

Matrix Spike Actions apply to all samples of the same matrix.

ACTIONS:

1.

2-

PERCENT RECOVERY

< 30% 30%-74% >125%

If the sample concentration exceed the spike concentration by a factor of 4 or more, no action
is jfllfMi
If any analyte does not meet the percent recovery criteria, follow the actions stated below:

Positive Sample Results
Non-detected Results

2. Frequency Criteria

J
R

J
UJ

J
A

A. Was a matrix spike prepared at the required frequency?
B. Was a post digest spike analyzed for analytes that did

not meet the required criteria for matrix spike recovery?

A separate worksheet should be filled out for each matrix spike pair.

srNo

Yes or No

CS-K(v\£drc all



Region I
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VII. LABORATORY DUPLICATES —

List the concentrations of any analyte not meeting the criteria for duplicate precision. For soil
duplicates, calculate the CROL in mg/kg using the sample weight, volume and percent solids data for
the sample. Indicate what criteria was used to evaluate precision by circling either the RPD or CROL
for each analyte.

Matrix:

TDC
AMALYTE

CXDL

UATEX
ug/L

SOIL
•9/kg V RPO ACTIOH

Alini 200 crf
\Anti«ony OO •.'!'

-y'ifi'
CJ /«

\Bartua 1O IV
BaWlUtai 2OO

Calciua 5000

Chrofaiua 10

so
25

lron 100

Lead

Magnesi 5OOO

Manganese IS

Mercury 0.2

Nickel 4O

Potass i in 5000

Selenim

Silver 10

Sodi 5000

Thalllua 10

Vanadiua \ 50

Zinc \20

Cyanide

Laboratory duplicate actions should be applied to all other samples of the same matrix type.

ACTION:

1. Estimate (J) positive results for analytes which have an RPD > 20% for waters and > 35%
for soils.

2. If sample results are less than 5X the CRDU estimate (J) positive results for analytes whose
absolute difference is > CRDL (2X CRDL for soils). If both samples are non-detected, the RPO
is not calculated (NO.



Region I
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VIII. RELD DUPLICATES •- TQC

List the concentrations of all analytes in the field duplicate pair. For soil duplicates, calculate the CRDL
in mg/kg using the sample weight volume and percent solids data for the sample. Indicate what
criteria was used to evaluate precision by circling either the RPD or CRDL for each analyte.

Matrix:

ANALTTE

\ Aluainua

\AntfBony
\ariua

B«r\lUua

Cadmus

Calciua

Chroniua\

Cobalt \

Copper \

Iron

Lead

Magnesiua

Manganese

Mercury

Nickel

Potass i in

Seleniua

Silver
Sodiua

Thalliui

Vanadiua

Zinc

Cyanide

at

UATER
ug/L

200

00

10

200

5

5OOO

1O

50

25

\ 10O

\ 5

Vooo

Vo.V
40\

5OOO\

5 \

10

500O

10

50

20

10

OL

SOIL
•B/kg

SAMPLE *

<^/Ol<^

/^i\ni^j-h«^
M.V

DUPLICATE *

î IDD

rcf~t- ^n-f
<?.V

RPD

"nb .
&'L

ACTION

n/n\y )
{"

Reid duplicate actions should be applied to all other samples of the same matrix type.

ACTION:

1. Estimate (J) positive results for analytes which have an RPD > 30% for waters and > 50%
for soils.

2. If sample results are less than 5X the CRDL estimate (J) positive results for analytes whose
absolute difference is > 2X CRDL (4X CRDL for soils). If both samples are non-detected, the
RPD is not calculated (NQ.
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VIII. HELD DUPLICATES

List the concentrations of all analytes in the field duplicate pair. For soil duplicates, calculate the CRDL
in mg/kg using the sample weight, volume and percent solids data for the sample. Indicate what
criteria was used to evaluate precision by circling either the RPD or CRDL for each analyte.

Matrix:

AHALTTE

Aluainua

Ant lawny

lariuai

Berylliui

Cadnita

Calcim

Chrooiiija

Cobalt

Copper

Iron

Lead /

Magnesiua/

Manganeef

Mereur/

Nickel

Pota îiin

Sel/nfm

^Iver

Aodiua

AhaUiua

/Vanadiui

/ Zinc

Cyanide

at
WATER
ug/L

200

M /

10 /

200/

^5dbo

/10

/60

/ 25

' 100
5

50OO

15

0.2

4O

5000

5

10

5000

10

so
20

10

DL

SOIL
i ao/kg

ftbt)

SAMPLE *

S£"D-î

^5"?^

DUPLICATE *

$eb-/oo

3SZ&

RPO

/0.0%

ACTION

no OdTtenrt

IReid duplicate actions should be applied to all other samples of the same matrix type.

ACTION:

1. Estimate (J) positive results for analytes which have an RPD > 30% for waters and > 50%
for soils.

2. If sample results are less than 5X the CRDL. estimate (J) positive results for analytes whose
absolute difference is > 2X CRDL (4X CRDL for soils). If both samples are non-detected, the
RPD is not calculated (NC).



Region I
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IX. LABORATORY CONTROL SAMPLE

1. Aqueous LCS

List any LCS recoveries not within the 80% -120% criteria and the affected samples.

ANALYTE %REC SAMPLES AFFECTED ACTION

2. Solid LCS

List any analytes that were not within the control windows set by the EPA for the solid LCS sample.
The 80%-120% criteria is not used to evaluate solid LCS results.

ANALYTE LCS CQNC. CONTROL WINDOWS SAMPLES THD ACTION

ACTION:

AQUEOUS LCS

Positive Results
Non-detected Results

SOLID LCS

Positive Results
Non-detected Results

3. Frequency Criteria

A.

PERCENT RECOVERY

<SO% 51%-79% > 120%

R
R

J
UJ

< EPA Control Windows

J
UJ

J
A

> EPA Control Window^

J
A

Was an LCS analyzed for each matrix, for every digestion
batch, and for every 20 samples? Yes or No



Region I
Data Review Worksheets

XIL DETECTION LIMIT RESULTS - fOC

1. Instrument Detection TJmfat

Instrument detection limit results were present and found to be less than the CRDL.

EDLs were not included in the data package on Form XL

IDLs were present, but the criteria was not met for the following analytes:

Reason:

n<st applicable., mtHiocl ^S.a lists
2. Reporting requirements of L

Were sample results on Form I reported down to the IDL not the
CRDL for all analytes? Yes or No

Were sample results that were analyzed by ICP for Se, Tl, As,
or Pb at least 5x IDL? Yes, No o N A

Were sample weights, volumes, and dilution factors taken into
account when reporting detection limits on Form I? \Yes/or No

If no, the reported results may be inaccurate. Make the necessary changes on the data summary tables
and request that the laboratory resubmit the corrected data.



Region I
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XDI. SAMPLE QUANITTATION — TOd

Sample results fell within the linear range for IGP and within die calibrated range for all
other parameters. KA<L

Sample results were beyond the linear range on Kfand/or beyond the calibration range
for other parameters for the following samples/analytes:

In the space below, please show a mmiimmr of one sample calculation per method:

ICE

in
printtvf in

For soil samples, the following equation may be necessary to convert raw data values (usually reported
in ug/L) to pcftial sample concentrations (mg/kg):

The lab is required to use 1 gram of sample (wet weight) to 200mL final volume.

Wet weight concgntr^tior1 =

digest cone, in ug/L X ^nomT. x 1L X IQQOy X Imp =
Ig lOOOmL 1kg lOOOug kg

In addition, the sample results are converted to dry weight using the percent solids calculations:

wet weight cone. X 100 — Final concentration, dry weight (mg/kg)
% solids



Region I
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Site Name: 7/yiQStri
Referencew Number:

REGION I REVIEW OF INORGANIC
CONTRACT LABORATORY DATA PACKAGE

The hardcopied(laboratory name) £fr) ̂ fn - Fr/V 5"f data package received at Region I has been
reviewed and the quality assurance and performance data summarized. The data review included:

Case No.
SDG No.
No. of Samples

SAS No-
Matrix

Traffic Report Nos.:

Sampling Date(s)
Shipping Date(s)
Date(s) rec'd by lab

t/S/3/4f lfl/3/6 /
fatal'
fl / 1)4 /Yfl

Q( |CFD 0 I S Ff) 0 4 SEO JL

Trip Blank No.:

Equipment Blank No.:

Field Dup Nos.: 51=0 yq ion

. *̂  \G\ t) requires that specific analytical work be done and that associated reports be
y the^aboratory to the Regions, EMSL-LV, and SMO. The general criteria used to determine;

SOW No
provided by
the performance were based on an examination of:

-Data Completeness
-Holding Times
-Calibrations
-Blanks
-ICP Interference Check Results
-Matrix Spike Recoveries
-Laboratory Duplicates

Overall Comments:

-Field Duplicates
-Lab Control Sample Results
-Furnace AA results
-ICP Serial Dilution Results
-Detection Limit Results
-Sample Quantitation

tf P CO H \.

Definitions and Qualifier,:

A - Acceptable data
J - Approximate data due to quality control criteria
R - Reject data due to quality control criteria
U - Analyte not detected

Reviewer: Date: J
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<^H

L DATA COMPLETENESS /

MISSING INFORMATION DATE LAB CONTACTED DATE RECEIVED

AtAJS^uA



Region I
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n. HOLDING TIMES Complete table for all samples and circle the analysis date for
samples not within criteria.

SAMPLE
ID

SHM5?

SBOI^

SEc>ai
SEOOQ

SEQ33
SB^>ft(4
SECMO

DATE
SAMPLED

ID/O/ZS

r
lO&k^

ib/a/ffi
i o /?>te
ibbrfa

\ /

HO

ANALYSIS
DATE

CYANIDE

ANALYSIS
DATE

OTHERS

ANALYSIS
DATE

tohfti
iu fa hi
,*/,*l<<tr\ f
it>/9 ki
to/nfat

PH ACTION

METALS 180 DAYS FROM SAMPLE COLLECTION
MERCURY 28 DAYS FROM SAMPLE COLLECTION
CYANIDE 14 DAYS FROM SAMPLE COLLECTION

ACTION:
1. If holding times are exceeded all positive results are estimated (J) and all non-detects arc

estimated (UT).
2. If holding times are grossly exceeded, the reviewer may determine that non-detects are

unusable (R).



Region I
Data Review Worksheets Tcfa.[ & l-firf C

HIA. INSTRUMENT CALIBRATION (Section 1)

1. Recovery Criteria

List the analytes which did not meet the percent recovery (%R) criteria for Initial and/or Continuing
Calibration.

DATE ICV/CCV* ANALYTE %R SAMPLES AFFECTED ACTION

CLU

ACTIONS:

If any analyte does not meet the %R criteria follow the actions stated below:

For positive results:

Accept Estimate (T) Reject flO

Metals 90%-110% 75%-89% or 111%-125% < 75% or > 125%
Mercury 80%-120% 65%-79% or 121%-135% < 65% or > 135%
Cyanide 85%-115% 70%-84% or 116%-130% < 70% or > 130%

For non-detected results:

Accept Estimate (UP Reject HO

Metals 90%-125% 75%-89% < 75% or > 125%
Mercury 80%-130% 65%-79% < 65% or > 135%
Cyanide 85%-130% 70%-84% < 70% or > 130%



Region I
Wor*h«8

HIB. INSTRUMENT CALIBRATION (Section!)

2. Analytical Sequence

A. Did the laboratory use the proper number of standards for .-,
calibration as described in the SOW? ^epor No

B. Were calibrations performed at the beginning of each analysis? (Yepor No

C. Were calibration standards analyzed at the beginning of
sample analysis ?"̂  at a minimiiTq frequency of ten percent —^
or every two hours during analysis, whichever is more frequent? <£epor No

D. Were the correlation coefficients for the calibration curve ^^
for AA. m, nil! HI ^ 0.995? q f b r No

Kr/>fWas a standard at 2X CRDL analyzed for all ICP analyses. Yes or No N//f -

If no, the data may be affected. Use professional judgement to determine the seventy of the effect and
qualify the data accordingly. Discuss any actions below and list the samples affected.

Samples Affected:



Region I
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IV A. BLANK ANALYSIS RESULTS (Sections 1-3)

List the balnk contamination in sections 1 and 2 below. A separate worksheet should be used for soil
and water blanks.

1. Laboratory Blanks Matrix: ,9ki I (.

DATE ICB/CCB* PREP BL ANALYTE CONCENTRATION/UNITS

\o i ir r A r j rvn r ^' (Vst>r\

2. Equipment/Trip Blanks

DATE EQUIP BL* TRIP BL* ANALYTE CONCENTRATION/UNITS

3. Frequency Requirements

A. Was a preparation blank analyzed for each matrix, for every 20
samples, and for each digestion batch? (Y_ea^>r No

B. Was a calibration blank run at the beginning of the run, and /-*.
every 10 samples or every 2 hours whichever is more frequent? (res^dr No

If no, the data may be affected. Use professional judgement to determine the severity of the effect and
qualify the data accordingly. Discuss any actions below, and list the samples affected:

Samples Affected:



Region I
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IV B. BLANK ANALYSIS RESULTS (Section 4)

4. Blank Actions

The Action Level for any analyte is equal to SX the highest concentration of that analyte found in any blank. The Action
Level for *amplff which have tn*fn /*om**"trft*^ Qg HfjiTt^H Aoî d be multiplied by *hft «*<i'nr î)̂ itio" '̂̂ ">""« factor. No
positive result should be reported unless the concentration of the analyte in the cample exceeds the Action Level (AL) for
that analyte. Specific actions are as follows:

1* When th* <*mu'<u^tr«f^np if greater *h**i *h* TPI^ but less ****** >h» Action Level, icport *h*» sample
detected, qualified with a U.

2. V/hen *̂* sample f>fn?fxt*rm*"'n is fftystf^ than t̂ 1* Action Level tcpoit ^he sample concti!" ̂ *T tif*n unflnalifiod.

Matrix: ^ l Matrix; U

ANALYTE MAX. CONG/ AL/ ANALYTE MAX. CONG/ AL/ '
UNITS UNITS UNITS UNITS

rw o

NOTE: Blanks analyzed during a soil case must be converted to mg/kg in order to compare them with the sample results.

cone, in ug/1 X Volume dOuted to fZOOmH X 1L X IQOQg X img = mg/kg
Weight digested (Ignun) 1000ml 1kg lOOOug

Multiplying this result by 5 to arrive at the Action Level gives a final result in mg/kg which can men be compared to sample
results.
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VI. MATRIX SPIKE

Matrix:: Sftl \

1. Recovery Criteria

List the percent recoveries for analytes which did not meet the required criteria.

S - ai
SSR - s]
SR - si

ANALYTE

mount of spike ac
lilmH sarnnle resu
unple result

SSR
tt.q^.n

Ided
It

VA t 3- L
SR

*riQ-iif)
S

11.9
%R

£itf%
ACTION
urr

Matrix Spike Actions apply to all samples of the same matrix.

ACTIONS:

1. If the sample concentration exceed the spike concentration by a factor of 4 or more, no action
is taken.

2. If any analyte does not meet the percent recovery criteria, follow the actions stated below:

PERCENT RECOVERY

< 30% 3Q%-74% >125%

Positive Sample Results
Non-detected Results

2. Frequency Criteria

J
R

J
UJ

A. Was a matrix spike prepared at the required frequency?
B. Was a post digest spike analyzed for analytes that did

not meet the required criteria for matrix spike recovery?

A separate worksheet should be filled out for each matrix spike pair.

J
A

irNo

Yes or No
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VII. LABORATORY DUPLICATES

List the concentrations of any anaiyte not meeting the criteria for duplicate precision. For soil
duplicates, calculate the CRDL in mg/kg using the sample weight, volume and percent solids data for
the sample. Indicate what criteria was used to evaluate precision by circling either the RPD or CRDL
for each anaiyte.

Matrix:

\
NXA

Alufeinua

Antihony

Barita

Beryl I i\-

Cadmiui\

Calciui \

Chromium i

Cobalt

Copper

Iron

Lead

Magnesiin

Manganese

Mercury

Nickel

Potassiin

Seleniui

Silver

Sodiin

Thalliui

Vanadiui

Zinc

Cyanide

at

UATEK
ug/L

20O

80

10

200

5

5000

10

V 50
\ 25

\1OO

\5

5000

A
0.2\

40 \

5000 1

5

10

5000

10

SO

20

10

OL

SOIL
•g/kg

\

\

\

\

\

\
\

SAMPLE *

VPO^),^

..(•J?»C)

DUPLICATE *

<;pn n. 1

. tOM 1

RPD

^OX'/a

ACTION

rVJfiy ^
I

Laboratory duplicate actions should be applied to all other samples of the same matrix type.

ACTION:

1. Estimate (J) positive results for analytes which have an RPD > 20% for waters and > 35%
for soils.

2. If sample results are less than 5X the CRDL, estimate (J) positive results for analytes whose
absolute difference is > CRDL (2X CRDL for soils). If both samples are non-detected, the RPD
is not calculated (NC).
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VIII. HELD DUPLICATES

List the concentrations of all anatytes in the field duplicate pair. For soil duplicates, calculate the CROL
in mg/kg using the sample weight volume and percent solids data for the sample. Indicate what
criteria was used to evaluate precision by circling either the RPO or CRDL for each analyte.

Matrix:

\
\AHALYTE
\

A\urinua

AnVtnony

Baniui

BerylVlua

CadnridBi

Cilcfu*
OiroaiuA
Cobalt \
Copper \
Iron \
lead

Magnesiui
Manganese

Mercury

Nickel

POtaSS 1* 1A

Seleniui

Silver

Sod i la

Thai Hi*

Vanadiui

Zinc

Cyanide

Cft

UATEK
ug/L

200

00

10

ZOO

5

5000

10

50

25

100

\ 5

\ 5000

\ 15

\OJ

Vo
sdpo

5\

10 \

5000 \

10 \

50

20

10

DL

SOIL
•0/kO

V

\
\

SAMPLE *

rpn i^

t (*^^~

DUPLICATE *

ttato

-&J3

RPO

fcj.v/.

ACTIOM

rvi*y 3
(1

Reid duplicate actions should be applied to all other samples of the same matrix type.

ACTION:

1. Estimate (J) positive results for anarytes which have an RPO > 30% for waters and > 50%
for soils.

2. If sample results are less than 5X the CRDL estimate (J) positive results for analytes whose
absolute difference is > 2X CRDL (4X CRDL for soils). If both samples are non-detected, the
RPD is not calculated (NC).



Region I
Data Review Worksheet

T6l£c(IX. LABORATORY CONTROL SAMPLE

1. Aqueous LCS

List any LCS recoveries not within die 8096-120% criteria and the affected samples.

SAMPLES AFFECTED ACTIONDATE ANALYTE %REC

2. Solid LCS

List any analytes that were not within the control windows set by the EPA for the solid LCS sample.
The 80%-120% criteria is not used to evaluate solid LCS results.

ANALYTE LCS CQNC. CONTROL WINDOWS

A l l
SAMPLES AH-hCTbD ACTON

ACTION:

AQUEOUS LCS

Positive Results
Non-detected Results

SOLID LCS

Positive Results
Non-detected Results

3. Frequency Criteria

PERCENT RECOVERY

<SO% Sl%-79% > 120%

R
R

J
UJ

< EPA Control Windows

J
UJ

J
A

> EPA Control Windows

J
A

A. Was an LCS analyzed for each matrix, for every digestion
batch, and for every 20 samples? Yes or No



Region I
Data Review Worksheets So if de
XH. DETECTION LIMIT RESULTS

1. Instrument Detection limits

Instrument detection limit results were present and found to be less than the CRDL.

DDLs were not included in the data package on Form XL

IDLs were present, but the criteria was not met for the following analytes:

Reason:

«Si,
2. Reporting requirements

Were sample results on Form I reported down to the IDL not the
CRDL for all analytes? Yes or No

Were sample results that were analyzed by ICP for Se, Tl, As,
or Pb at least 5x IDL? Yes, No

Were sample weights, volumes, and dilution factors taken into /f^\
account when reporting detection limits on Form I? ( Yes or No

i's 0,IO -for

If no, the reported results may be inaccurate. Make the necessary changes on the data summary tables
and request that the laboratory resubmit the corrected data.



Region I
Data Review Worksheets

Xm. SAMPLE QUANTTTATION

Sample results fall within the linear range for ICP and within the calibrated range for all
other parameters.

Sample results were beyond the linear range on ICP and/or beyond the calibration range
for other parameters for the following samples/analytes:

In the space below, please show a minimi^ of one sample calculation per method:

Total
correlator!

9ocr9!-A
^ . 5-

For soil samples, the following equation may be necessary to convert raw data values (usually reported
in ug/L) to actual sample concentrations (mg/kg):

The lab is required to use 1 gram of sample (wet weight) to 200mL final volume.

Wet weight concentration =

digest cone, in ug/L X 3nOmL X 1L X IQQOg X Imp =
Ig lOOOmL 1kg lOOOug kg

In addition, the sample results are converted to dry weight using the percent solids calculations:

wet weight cone. X 100 = Final concentration, dry weight (mg/kg)
% solids

corrfcined

. These u>Al be
Qll



Region I Site Name:
Data Review Worksheet Referencew Number

REGION I REVIEW OF INORGANIC
CONTRACT LABORATORY DATA PACKAGE

The hardcopied(laboratory name) FM&Ffft- &£T data package received at Region I has been
reviewed and the quality assurance and performance data summarized. The data review included:

Case No. lUHQQ lu9H SAS No.^^__ Sampling Date(s) 1 A 3 9

*"!. cbt IS t-
Wva1trCReJdLh
Nos.: SEPflcEf

SDG No. Matrix si\iK Shipping Date(s) ty/3/Q I / /« 3
No. of Samples *"!. cbt IS t- luxtftr Date(s) rec'd by lab iA/a/c/

^
Traffic Report Nos.: SEPflcEf> at, ggiH DOl I —

Trip Blank No.:

Equipment Blank No.:

Field Dup Nos.:

SOW No. 0/90 requires that specific analytical work be done and that associated reports be
provided by the laboratory to the Regions, EMSL-LV, and SMO. The general criteria used to determine
the performance were based on an examination of:

-Data Completeness -Field Duplicates
-Holding Times -Lab Control Sample Results
-Calibrations -Furnace AA results
-Blanks -ICP Serial Dilution Results
-ICP Interference Check Results -Detection Limit Results
-Matrix Spike Recoveries -Sample Quantitation
-Laboratory Duplicates

Overall Comments: ArftTvywMri, (Ntt-^\ rYVCul+A . All f ? » f l l l 4 s Acbii j )
* i i _ . * ^^- t ^ —" J **^^™ i i ^^.^xi/\ f~ ^"*— / ^™ Oft u l h r<-HivvH^rf / TT !y -ho

Ir,lrvv~Q-fTjry *A\>rh\c&-*tf>\
v« ^Ef/Ofl r/vrkiVv

-fur 4i\0 analySQ ^i'l bt f<i\C6^rc(, 5BU ^3 A*o
Definitions and Qualifiers: 5^0 5Lc( ivi^x\^ Cfch^arft^ TUfc. -\o lou •/»

A - Acceptable data
J • Approximate data due to quality control criteria
R - Reject data due to quality control criteria
U - Analyte not detected

Reviewer:



Region I
Data Review Worksheet

I. DATA COMPLETENESS

MISSING INFORMATION DATE LAB CONTACTED DATE RECEIVED

*A



Region I
Data Review Worksheet

H. HOLDING TIMES Complete table for all samples and circle the analysis date for
samples not within criteria.

SAMPLE
ID

DATE
SAMPLED

ANIDE

ANAL
DATE

OTHERS

ANALYSIS
DATE

PH ACTION

Jf

SEOIUO

METALS 180 DAYS FROM SAMPLE COLLECTION
MERCURY 28 DAYS FROM SAMPLE COLLECTION
CYANIDE 14 DAYS FROM SAMPLE COLLECTION

ACTION:
1. If holding times are exceeded all positive results are estimated (J) and all non-detects are

estimated (UJ).
2. If holding times are grossly exceeded, the reviewer may determine that non-detects are

unusable (R).



Region I
Data Review Worksheets

fflA. INSTRUMENT CALIBRATION

1. Recovery Criteria

(Section 1)

List the analytes which did not meet the percent recovery (%R) criteria for Initial and/or Continuing
Calibration.

DATE ICV/CCW ANALYTE %R SAMPLES ACTION

ACTIONS:

If any analyte does not meet the %R criteria follow the actions stated below:

For positive results:

Metals
Mercury
Cyanide

Accept

90%-110%
80%-120%
85%-115%

For non-detected results:

Accept

Metals
Mercury
Cyanide

90%-125%
80%-130%
85%-130%

Estimate (D

7596-89% or 11196-125%
65%-79% or 121%-135%
70%-84% or 116%-130%

Estimate (UP

75%-89%
65%-79%
70%-84%

Reject (R)

< 75% or > 125%
< 65% or > 135%
< 70% or > 130%

Reject fR)

< 75% or > 125%
< 65% or > 135%
< 70% or > 130%



Region I
Data Review Worksheets

mS. INSTRUMENT CALIBRATION (Section!)

2. Analytical Sequence

A. Did the laboratory use the proper number of standards for
calibration as described hi the SOW? (Yesjbr No

B. Were calibrations performed at the beginning of each analysis? (Yesjbr No

C. Were calibration standards analyzed at the beginning of
sample analysis and at a mmhnmn frequency of ten percent /̂ ""\
or every two hours during analysis, whichever is more frequent? (¥es/>r No

D. Were the correlation coefficients for the calibration curve .-̂
for AA, Ug, uul CN ^ 0.995? V o r No

E. Was a standard at 2X CRDL analyzed for all ICP analyses. Yes or No

If no, the data may be affected. Use professional judgement to determine the severity of the effect and
qualify the data accordingly. Discuss any actions below and list the samples affected.

Samples Affected:



Region I
Data Review Worksheet

IV A. BLANK ANALYSIS RESULTS (Sections 1-3)

List the balnk contamination in sections 1 and 2 below. A separate worksheet should be used for soil
and water blanks.

1. Laboratory Blanks Matrix:

DA3E ICB/CCBf PREPBL ANALYTE CONCENTRATION/UNITS

2. Equipment/Trip Blanks

DATE EQUIP EL* TRIP BL* ANALYTE CONCENTRATION/UNITS

3. Frequency Requirements

A. Was a preparation blank analyzed for each matrix, for every 20
samples, and for each digestion batch?

B. Was a calibration blank run at the beginning of the run, and
every 10 samples or every 2 hours whichever is more frequent?

If no, the data may be affected. Use professional judgement to determine the seventy of the effect and
qualify the data accordingly. Discuss any actions below, and list the samples affected:

Samples Affected:



Region I
Data Review worksheet

IV B. BLANK ANALYSIS RESULTS (Section 4)

4. Blank Actioni

The Action Level for any analyte i* equal to 5X the highest concentration of that analyte found in any blank. The Action
ryn^fmfrj py dfllltfd ihffllld frf nHHp1"** *J *« enneentr.ttoiiAKInt.ng frofrq- No

poaitive result should be reported unless the concentration of the analyte in die sample exceeds die Action Level (AL) for
that analyte. Specific actions an as follows:

1. When die concentration is greater titan die IDL, but less than die Action Level, report die sample concentration
detected,, qualified widi a U.

2. When *"*» sample '•"•"•••''T+KHI is greater *fc««i tha Action Level, report die

Matrix: _ Matrix: _

ANALYTE MAX. CONG/ AL/ ANALYTE MAX. CONC/ AL/
UNITS UNITS UNITS UNITS

fj r\

NOTE: Blanks analyzed during a soil case must be converted to mg/kg in order to compare diem with die sample results.

cone, in ug/1 X Volume diluted to raOOmlt X 1L X IQOOy X Imy a rug/kg
Weight digested (Igram) 1000ml 1kg lOOOug

Multiplying dus result by 5 to arrive at die Action Level gives a final result in mg/kg which can then be compared to sample
results.



Region I
Data Review Worksheet

VI. MATRIX SPIKE

TR# 5ED-33

1. Recovery Criteria

List the percent recoveries for analytes which did not meet the required

Matrix:

S - amount of spike added
SSR - spiked sample result
SR - sample result

ANALYTE SSR SR s %R ACTION

Matrix Spike Actions apply to all samples of the same matrix.

ACTIONS:

1. If the sample concentration exceed the spike concentration by a factor of 4 or more, no action
is taken.

2. If any analyte does not meet the percent recovery criteria, follow the actions stated below:

PERCENT RECOVERY

< 30% 30%-74% >125%

Positive Sample Results
Non-detected Results

2. Frequency Criteria

J
R

J
UJ

J
A

Yes Jor NoA. Was a matrix spike prepared at the required frequency?
B. Was a post digest spike analyzed for analytes mat did

not meet the required criteria for matrix spike recovery? A//T Yes or No

A separate worksheet should be filled out for each matrix spike pair.



Region I
Data Review Worksheet

VII. LABORATORY DUPLICATES

List the concentrations of any analyte not meeting the criteria for duplicate precision. For soil
duplicates, calculate the CRDL in mg/kg using the sample weight, volume and percent solids data for
the sample. Indicate what criteria was used to evaluate precision by circling either the RPD or CRDL
for each analyte.

Matrix:

ANALTTE

Alininui

Ant f «ony

Bariua

Beryl I iua

Cadnita

Calciua

Chromiui

Cobalt

Copper

Iron

Lead

Magnesiin

Manganese

Mercury

Nickel

Pot ass i in

Seleniin
Silver

Sodiui

Thalllua
Vanadtui

Zinc

Cyanide

at
UATEI
UB/L

200
00

10

200

5

5OOO

10

SO

25

100

5

sooo
15

0.2

4O

SOOO

5

10

5000

10

50

20

10

DL

SOIL
•o/kg

SAMPLE*
eO

SEO T*t

M^H

"""•'""̂ rv/pJjlVr
i^ 5FD M&
rVU-*i8-

$5- 1

RPO

CSS'A

ACTION

-rvV>•̂  /

Laboratory duplicate actions should be applied to all other samples of the same matrix type.

ACTION:

1. Estimate (J) positive results for analytes which have an RPD > 20% for waters and > 35%
for soils.

2. If sample results are less than 5X the CRDL, estimate (J) positive results for analytes whose
absolute difference is > CRDL (2X CRDL for soils). If both samples are non-detected, the RPD
is not calculated (NO.



Region I
Data Review Worksheet

VIII. HELD DUPLICATES

List the concentrations of all analytes in the field duplicate pair. For soil duplicates, calculate the CRDL
in mg/kg using the sample weight volume and percent solids data for the sample. Indicate what
criteria was used to evaluate precision by circling either the RPD or CRDL for each analyte.

Matrix: soil

AMALTTE

Alunina

AnttHony

BaHui

B«ryl tlui

CedniiB

Calciin

Ch rout IB

Cobalt

Copper

Iron

Ltad

MagnesiiA

Manganese

Mercury

Ntckal

Potassiin

Selenim

Silver

Sodiin

Thalliui

Vanadiui

Zinc

Cyanide

CX

UATEX
ug/L

200

8O

10

20O

5

5000

10

SO

25

100

5

5000

IS

0.2

4O

500O

5

10

5000

10

50

20

10

OL

SOIL
•o/kg

SAMPLE f

5F6 IQ

f.Cj O

DUPLICATE *

tefuiiQ

^O.9

RPD

£2'/0

ACTION

nflOrX,c ^

Reid duplicate actions should be applied to all other samples of the same matrix type.

ACTION:

1. Estimate (J) positive results for analytes which have an RPO > 30% for waters and > 50%
for soils.

2. If sample results are less than 5X the CRDL, estimate (J) positive results for analytes whose
absolute difference is > 2X CRDL (4X CRDL for soils). If both samples are non-detected, the
RPD is not calculated (NC).



Region I
Data Review Worksheet

EX. LABORATORY CONTROL SAMPLE

1. Aqueous LCS

List any LCS recoveries not within the 80%-120% criteria and the affected samples.

DATE ANALYTE %REC SAMPLES AFFECTED „ ACTION

I'T \

2. Solid LCS

List any analytes that were not within the control windows set by the EPA for the solid LCS sample.
The 80%-120% criteria is not used to evaluate solid LCS results.

ANALYTE LCS CONC. CONTROL WINDOWS SAMPLES AffrfeLTHL) ACHON

LCA re/y*/ftnVA if
op f i jv^OU.S

ACTION:
PERCENT RECOVERY

AQUEOUS LCS <50% Sl%-79% > 120%

Positive Results R J J
Non-detected Results R UJ A

SOLID LCS < EPA Control Windows > EPA Control Windows

Positive Results J J
Non-detected Results UJ A

3. Frequency Criteria

A. Was an LCS analyzed for faffa matrix, for every digestion /^
batch, and for every 20 samples? / Yeyor No



Region I
Data Review Worksheets

XH. DETECTION LIMIT RESULTS

1. Instrument Detection Limits

_ Instrument detection limit results were present and (bund to be less than the CRDL.

_ IDLs were not included in the data package on Form XL

_ IDLs were present, but the criteria was not met for the following analytes:

Reason: jq^ "^CD1^ rPrwT'-Wi • ffrpftH^tVys d'/K^" ^ Mfriq /f^q f

2. Reporting requirements

Were sample results on Form I reported down to the IDL not the
CRDL for all analytes? Yes or No

Were sample results that were analyzed by ICP for Se, Tl, As,
or Pb at least 5x IDL? Yes, No

Were sample weights, volumes, and dilution factors taken into S?T\
account when reporting detection limits on Form I? (Yes/or No

If no, the reported results may be inaccurate. Make the necessary changes on the data summary tables
and request that the laboratory resubmit the corrected data.



Region I
Data Review Worksheets

SAMPLE QUANTTTATION

Sample results fall within the linear range for f and within the calibrated range for all
other parameters. VA£.

Sample results were beyond the linear range on ICP and/or beyond the calibration range
for other parameters for the following samples/analytes:

In the space below, please show a minimum of one sample calculation per method:

Solid*39jf

.37
CXUSSDE\ "TVt.c „„!..-..,, rouodc^olp

For soil samples, the following equation may be necessary to convert raw data values (usually reported
in ug/L) to actual sample concentrations (mg/kg):

The lab is required to use 1 gram of sample (wet weight) to 200mL final volume.

Wet weight concentration =

digest cone, in ug/L X 200mL X 1L X 1000? X Imp =
lg lOOOmL 1kg lOOOug kg

In addition, the sample results are converted to dry weight using the percent solids calculations:

wet weight cone. X 100 — Final concentration, dry weight (mg/kg)
% solids



Region I Site Name:,
Data Review Worksheet Referencew Number

REGION I REVIEW OF INORGANIC
CONTRACT LABORATORY DATA PACKAGE

The hardcopied(laboratory name) Ejvj SSft} - gAf-f data package received at Region I has been
reviewed and the quality assurance and performance data summarized. The data review included:

Case No. If.HQO llflll SAS No.^^^ Sampling Date(s) 10/5/91
SDG No. -_^> ^ .̂̂  (j(xj£(r$ Shipping Date(s)
No. of Samples *3- uiq-trr^ Date(s) rec'd by lab

Traffic Report Nos.: ,«LJ \ 9 .Su) 1Q Mo 3 I . d. 10 0 . <? ui ,0 A) '} " J -w" * i --"i

Trip Blank No.:

Equipment Blank No.:

Field Dup Nos.:

SOW No. *3 A) D requires that specific analytical work be done and that associated reports be
provided by the' laboratory to the Regions, EMSL-LV, and SMO. The general criteria used to determine
the performance were based on an examination of:

-Data Completeness -Field Duplicates
-Holding Times -Lab Control Sample Results
-Calibrations -Furnace AA results
-Blanks -ICP Serial Dilution Results
-ICP Interference Check Results -Detection Limit Results
-Matrix Spike Recoveries -Sample Quantitation
-Laboratory Duplicates

Overall Comments: T£.S

Definitions and Qualifiers:

A - Acceptable data
J - Approximate data due to quality control criteria
R - Reject data due to quality control criteria
U - Analyte not detected

Reviewer
T



Region I
Data Review Worksheet

I. DATA COMPLETENESS

MISSING INFORMATION DATE LAB CONTACTED DATE RECEIVED



Region I
Data Review Worksheet

IL HOLDING TIMES Complete table for all samples and circle the analysis date for
samples not within criteria.

SAMPLE
ID

,SU ) 1 <?

51019

su>ai
SlOcOO

5uo33
Su)^4
S^IOO

DATE
SAMPLED

1&/3/Q1

T
m/AAn

V

10/0/41
Ĵ/-

^Iffi"̂
ANALYSIS

DATE

CYANIDE
£3/M/«
^BtALYSIS

DA^BN^

(

OTHERS

ANALYSIS
DATE

™N?i "
'm^«j<*/ ^

\

x^^r^
\ 'fb/nfcl

pH

)tAt V'«AJ

^ |'̂ *
•)V*"»

ACTION

rr
-r

cr*
^r

METALS 180 DAYS FROM SAMPLE COLLECTION
MERCURY 28 DAYS FROM SAMPLE COLLECTION
CYANIDE 14 DAYS FROM SAMPLE COLLECTION
T66 T-H dau$ -frtxv^ Sample Collcc-hd^
ACTION: "* '

1. If holding times are exceeded all positive results are estimated (J) and all non-detects an
estimated (UJ).

2. If holding times are grossly exceeded, the reviewer may determine that non-detects an
unusable (R).

MfiTE
ry>t re.ceied



Region I
Data Review Worksheets

HIA. INSTRUMENT CALIBRATION (Section 1)

1. Recovery Criteria

List the analytes which did not meet the percent recovery (%R) criteria for Initial and/or Continuing
Calibration.

DATE ICV/CCV* ANALYTE %R SAMPLES T ACTION

ACTIONS:

If any analyte does not meet the %R criteria follow the actions stated below:

For positive results:

Metals
Mercury
Cyanide

Accept

90%-110%
80%-120%
85%-115%

For non-detected results:

Accept

Metals
Mercury
Cyanide

90%-125%
80%-130%
85%-130%

Estimate flD

75%-89% or 11196-125%
65%-79% or 121%-135%
70%-84% or 116%-130%

Estimate (UT)

75%-89%
65% -79%
70% -84%

Reject flO

< 75% or > 125%
< 65% or > 135%
< 70% or > 130%

Reject CKl

< 75% or > 125%
< 65% or > 135%
< 70% or > 130%



Region I
Data Review Worksheets

HIB. INSTRUMENT CALIBRATION (Section 2)

2. Analytical Sequence

A. Did the laboratory use the proper number of standards for
calibration as described in the SOW? Yes or No

B. Were calibrations performed at the beginning of each analysis? Yes or No

C. Were calibration standards analyzed at the beginning of
sample analysis ?nH at a minimum frequency of te** percent
or every two hours during analysis, whichever is more frequent? Yes or No

D. Were the correlation coefficients for the calibration curve
for AA, Hg, and CN £ 0.995? Yes or No

E. Was a standard at 2X CRDL analyzed for all ICP analyses. Yes or No

If no, the data may be affected. Use professional judgement to determine the severity of the effect and
qualify the data accordingly. Discuss any actions below and list the samples affected.

Samples Affected:



Region I
Data Review Worksheet

IV A. BLANK ANALYSIS RESULTS (Sections 1-3)

List the balnk contamination in sections 1 and 2 below. A separate worksheet should be used for soil
and water blanks.

1. Laboratory Blanks Matrix:

DATE ICB/CCB* PREP BL ANALYTE CONCENTRATION/UNITS

_ An

2. Equipment/Trip Blanks

DATE EQUIP EUf TRIP BL» ANALYTE CONCENTRATION/UNITS

3. Frequency Requirements

A. Was a preparation blank analyzed for each matrix, for every 20
samples, and for each digestion batch? {£̂ > or No

B. Was a calibration blank run at the beginning of the run, and y-,.
every 10 samples or every 2 hours whichever is more frequent? ffesjor No

If no, the data may be affected. Use professional judgement to determine the severity of the effect and
qualify the data accordingly. Discuss any actions below, and list the samples affected:

Samples Affected:



Region I
Data Review worksheet

IV B. BLANK ANALYSIS RESULTS (Section 4)

4. Blank Actions

TSS

The Action Level for any analyte is equal to 5X the highest concentntian of that analyte found in any blank. The Action
Level for samples which have h**p "^y «uit|«mH or Hihtt^i dymld be multiplied by *ha rfMv*iitntion/^'^n<ion factor. No
positive result should be reported unless the concentration of the analyte in the cample exceeds the Action Level (AL) for
that analyte. Specific actions an as follows:

1. When the concentration is greater than the DDL, but less than the Action Level, report the sample concentration
detected, qualified with a U.

2. When tbecample concentration is greater than the Action Level, report the sample concentration unqualified.

Matrix; \fjwlA Matrix:

ANALYTE MAX. CONG/ AL/ ANALYTE MAX. CONC/ AL/
UNITS UNITS UNITS UNITS

n r>r> carha iv\j yvfch DA

NOTE: Blanks analyzed firing a soil case must be converted to ""g^Vg in order to compare *h*m with the sample results.

inug/1 X Volume dflnted to (TOOmD X 1L X IQOOy X img =» mg/kg
Weight digested (Igrsm) 1000ml 1kg lOOOug

Multiplying this result by 5 to arrive at die Action Level gives a final result in mg/kg which can then be compared to sample
results.



Region I
Data Review Worksheet

VI. MATRIX SPIKE TSS
Matrix:

1. Recovery Criteria

List the percent recoveries for analytes which did not meet die required criteria.

S - amount of spike added
SSR - spiked sample result
SR - sample result

ANALYTE SSR SR S %R ACTION

Matrix Spike Actions apply to all samples of the same matrix.

ACTIONS:

1. If the sample concentration exceed the spike concentration by a factor of 4 or more, no action
is taken,

2. If any analyte does not meet the percent recovery criteria, follow the actions stated below:

PERCENT RECOVERY

< 30% 30%-74% >125%

Positive Sample Results
Non-detected Results

2. Frequency Criteria

J
R

J
UJ

A. Was a matrix spike prepared at the required frequency?
B. Was a post digest spike analyzed for analytes that did

not meet the required criteria for matrix spike recovery?

J
A

Yes or No

Yes or No

A separate worksheet should be filled out for each matrix spike pair.



Region I
Data Review Worksheet

VII. LABORATORY DUPLICATES '55

List the concentrations of any analyte not meeting the criteria for duplicate precision. For soil
duplicates, calculate the CRDL in mg/kg using the sample weight, volume and percent solids data for
the sample. Indicate what criteria was used to evaluate precision by circling either the RPD or CRDL
for each analyte.

ANALYTE

A I mi run

Antimony

Bariua

Beryl HUB

Cactaiua

Calciu*

Chroaiin

Cobalt

Copper

Iron

Lead

Magnesim

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

Sodiu*

Thalliui

Vanadiua

Zinc

Cyanide

at

WATER
ug/L

20O

00

1O

200

5

5OOO

10

SO

25

100

5

5000

15

0.2

40

5000

5

10

50OO

10

50

20

10

OL

SOIL
•B/kg

SAMPLE f

iN/OiQ^)

/i. jOi,<^jt«Cu \, -i

DUPLICATE 9

S^T*
*^

mM- r f \~-\i
^^

RPD

r»'fi •

ACTION

Laboratory duplicate actions should be applied to all other samples of the same matrix type.

ACTION:

1. Estimate (J) positive results for analytes which have an RPD > 20% for waters and > 35%
for soils.

2. If sample results are less than 5X the CRDL estimate (J) positive results for analytes whose
absolute difference is > CRDL (2X CRDL for soils). If both samples are non-detected, the RPD
is not calculated (NO.



Region I
Data Review Worksheet

VIII. FIELD DUPLICATES

List the concentrations of all analytes in the field duplicate pair. For soil duplicates, calculate the CRDL
in mg/kg using the sample weight, volume and percent solids data for the sample. Indicate what
criteria was used to evaluate precision by circling either the RPD or CRDL for each analyte.

AJULYTE

Aluairaai

Antlaony

Bariua

Btrylliui

Caotaiua

Calciui

Chromlui

Cobalt

Copper

Iron

LMd

Nagnesiua

Manganese

Mercury

Nickel

Potass iua

Seleniua

Silver

Sodlua

Thalliua

Vanadiua

Zinc

Cyanide

at

UATEX
UB/L

200

ao
1O

200

5

5000

1O

SO

25

10O

5

5000

15

0.2

4O

5000

5

1O

50OO

1O

50

20

10

OL

SOIL
•Q/kg

SAMPLE *

5^13

HUjifrtiVvi-ta
L rf

DUPLICATE *

S\A)tOO

> s rv\/*-r- CL
avo.

RPO

V-kn'G
.̂ 5.%

ACTION

1

DnCuO
L

Reid duplicate actions should be applied to all other samples of the same matrix type.

ACTION:

1. Estimate (J) positive results for analytes which have an RPD > 30% for waters and > 50%
for soils.

2. If sample results are less than 5X the CRDL, estimate (J) positive results for analytes whose
absolute difference is > 2X CRDL (4X CRDL for soils). If both samples are non-detected, the
RPD is not calculated (NC).



Region I
Data Review Worksheet

"S3EX. LABORATORY CONTROL SAMPLE

1. Aqueous LCS

List any LCS recoveries not within the 80%-120% criteria and the affected samples.

DATE ANALYTE %REC SAMPLES AFFECTED ACTION

2. Solid LCS

List any analytes that were not within die control windows set by the EPA for the solid LCS sample.
The 80%-120% criteria is not used to evaluate solid LCS results.

ANALYTE LCS CONC. CONTROL WINDOWS SAMPLES Ah'hHCTHD ACTION

ACTION:

AQUEOUS LCS

Positive Results
Non-detected Results

SOLID LCS

Positive Results
Non-detected Results

3. Frequency Criteria

A.

PERCENT RECOVERY

<SQ% 51%-79% > 120%

R
R

J
UJ

< EPA Control Windows

J
UJ

J
A

> EPA Control Windows

J
A

Was an LCS analyzed for each matrix, for every digestion
batch, and for every 20 samples? >rNo



Region I
Data Review Worksheets

XII. DETECTION LIMIT RESULTS

1. Instrument Detection Limits

______ Instrument detection limit results were present and found to be less fh»n the CRDL.

IDLs were not included in the data package on Form XL

IDLs were present, but the criteria was not met for the following analytes:

Reason:

2. Reporting requirements
stcerCd. in <vie*tod

Were sample results on Form I reported down to the DDL not the
CRDL for all analytes? Yes or No W//V

Were sample results that were analyzed by ICP for Se, Tl, As,
or Pb at least 5x IDL? Yes, No or

Were sample weights, volumes, and dilution factors taken into >•*
account when reporting detection limits on Form I? (Yepor No

If no, the reported results may be inaccurate. Make the necessary changes on the data summary tables
and request that the laboratory resubmit the corrected data.



Region I
Data Review Worksheets

. SAMPLE QUANTTTATION "T S

Sample results fall within the linear range for flSP and within the calibrated range for all
other parameters.

Sample results were beyond the linear range on ICP and/or beyond the calibration range
for other parameters for the following samples/analytes:

In the space below, please show a minimum of one sample calculation per method:

ICE

--M»H

= r&sidue_x 1000

CYANIDE

Sircc.
15 less - W A r f t p H r A i»^ ^o^f^t lfc9M-3 /> «

For soil samples, the following equation may oe necessary to convert raw data values (usually reported
in ug/L) to aftual sample concentrations (mg/lcg):

The lab is required to use 1 gram of sample (wet weight) to 200mL final volume.

Wet weight concentration =

digest cone, in ug/L X 3nOmT. x 1L X IQOQg X Ime =
Ig lOOOmL 1kg lOOOug kg

In addition, the sample results are converted to dry weight using the percent solids calculations:

wet weight cone. X 100 = Final concentration, dry weight (mg/kg)
% solids
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March 24, 1992

Ms. Martha M. Smith
Project Hydrogeologist
Roux Associates, Inc.
775 Park Avenue, Suite 255
Huntington, NY 11743

Subject: High % Moisture in Sediment Samples - Wet Chemistry

Dear Ms. Smith:

Percent solids content for the sediment samples SED-21, SED-22, and SED-23 from the
Industri-Plex site were determined to be less than 30% in each sample. The current EPA
Region I guidelines for data validation require that the nondetect results of these samples be
rejected (R) as unusable. The guidelines also require that positive results be rejected in
samples which contain less than 10% solids, as was the case for sample SED-22. These
requirements were included in the data validation report dated March 13, 1992.

However, it is often difficult to obtain a sediment sample with sufficient percent solids if the
sediment contains very fine particles and/or water-retaining organic matter. Resampling and
re-analysis of these samples would probably result in similar problems. It is recommended
that data from these samples be used as estimated results, despite the low percent solids.

As noted in the previous data validation report, several quality control criteria were not met
for the sediment sample analyses. The estimated values (J) and detection limits (UJ) that
were applied to the other sediment samples in this set would also apply to these samples.
Values previously rejected (R) for percent solids criteria are estimated (J or UJ) herein. The
following information summarizes the revisions substituting estimated values and detection
limits for data that were previously rejected based upon percent solids content.

For samples SED-21 and SED-23, the total sulfide results that were previously rejected
because they were nondetects would now be estimated at the detection limit (UJ) due to low
percent solids and low matrix spike recovery. All data for sample SED-22, that were
previously rejected due to less than 10% solids content, are now usable but estimated results.
The nondetect total sulfide result is estimated (UJ) at the detection limit due to low matrix
spike recovery and low % solids; the result for oxidation-reduction potential (eH) is estimated
(J) due to uncertainty in appropriateness of the method and low % solids; the ammonia result
is estimated (J) due to poor laboratory duplicate precision and low % solids; and the TOC
result is estimated due to low % solids.

44 Brattle Street, Cambridge, MA 02138 • (617)576-1555 • Telefax (617)864-8469
Environmental Consultants with Offices in Cambridge, MA and Boulder. CO



Corporation

Please find attached the revised version of the sediment results summary (Table IB of the
original validation report). It is my professional opinion that these results are usable as
estimated values (J or UJ).

If you have any questions, please do not hesitate to call me at 617-576-1555.

Sincerely,

GRADIENT CORPORATION

Susan D. Chapnick
Senior Associate-Analytical Chemistry
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APPENDIX D3

Hall's Brook Holding Area and
Metals Mobility

Data Validation Documentation

ROUX ASSOCIATES INC MOoee24Y.2«.i



APPENDIX D3

Hall's Brook Holding Area and
Metals Mobility

Data Validation Documentation

Metals Data
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April 10, 1992

Mr. Robert Barrick
PTI Environmental Services
15375 S.E. 30th Place
Suite 250
Bellevue, WA 98007

RE: Data Validation Report Letter
PTI Project #C1320301
Columbia Analytical Services
Laboratory Work Order Numbers: K916931. K917192, K916925, K916927, K916923
Metal Analyses: See Table 1 for Identification of Samples Reviewed.

Dear Mr. Barrick:

A validation was performed on the inorganic analytical data from 56 aqueous samples and
15 soil samples collected by PTI Environmental Services at the Industri-Plex site in Woburn,
MA. The data were evaluated based on the Region I Laboratory Data Validation
Functional Guidelines for Evaluating Inorganic Analyses. February, 1988:

* - data completeness
holding times
calibration verification
laboratory and field blank analyses

* - ICP interference check samples results
matrix spike percent recovery results

* - laboratory and field duplicates
laboratory control sample results
furnace atomic absorption results
ICP serial dilution result

* - detection limit results
* - sample results

* All criteria were met for this parameter.

Tables 2a and 2b summarize the validation recommendations which were based on the
following information;

0912.MET/Af>nl 10 1992/Firnl



Holding Times

Compound

Mercury

Qualifier

J(+)/
UJ(ND)

Sample Number

SC1-14; SC1-7; SC2-1;
SC2-5; SC2-11; SC3-2;
SC3-8; BW1

Reason

Holding time of 28 days exceeded by
27 to 29 days.

All soil and water samples were analyzed for total metals within the recommended holding
time of 180 days. Eight mercury analyses (six soil and two water) were outside the
recommended holding time for waters, of 28 days by 27 to 29 days. Since no holding times
have been established for soils, all affected mercury results were qualified based on the
water recommended holding times. Positive results are qualified as estimated (J) and results
below the instrument detection limit (IDL) are estimated as (UJ). Qualified data are
summarized above.

Calibration Verification

All initial and continuing calibration verification (ICV and CCV) standards used for sample
determination were within the control limits for all water and soil samples. All standard
curve correlation coefficients met criteria. For lead in the data groups K916931 and
K916925, no calibration standard was analyzed at the CRDL of 3.0 jig/L. The lowest
calibration standard was 5.0 \igfL. Since linearity cannot be verified to the CRDL, results
less than 5.0 p,g/L and greater than the CRDL (3.0^g/L) are qualified as estimated (J).
Qualified data are listed below.

Analyte

Lead

Qualifier

J

Sample Number

EQlA-26,27

Reason

Result less than lowest calibration standard,
and greater than CRDL.

Laboratory and Field Blank Analyses

Three types of blanks are evaluated for possible contamination affects. These blanks are:
calibration blanks, preparation blanks, and field blanks.

One field blank (OW101) was submitted for analysis. Calcium, lead, sodium, and zinc were
detected in the field blank. Since these analytes were also detected in the associated
calibration blank, no data are qualified based on field blank contamination.

For all laboratory blanks, both positive and negative blank concentration is evaluated for
each analyte. For analytes with positive blank values, if the sample result was less than the

09!lMET/Apnl 10 1992/Fin.l



action limit, it should be considered undetected at the reported concentration and assigned
a U qualifier. No data qualifiers are required for undetected sample results. For analytes
with negative blank values, the raw data were reviewed, and each sample raw data result was
checked to see if a possible false negative or biased sample result was reported. Samples
to be qualified, based on this review, are summarized in the following tables.

Blank Action Levels for Soil - Laboratory work order number K917192

Analyte

Potassium

Maximum
Concentration pg/L

1135.7

Action Level
"g/L

5678.5

Data Qualifiers for Soil • Laboratory work order number K917192

( Compound

Potassium

Qualifier

U

Sample Number

SC1-14

Reason

Sample value less than 5 times blank
concentration.

Blank Action Level for Water - Laboratory work order number K917192

Analyte

Arsenic

Chromium

Maximum Concentration
H8/L

-1.7

3.3

Action Level
Hg/L

8.5

16.5

Data Qualifiers for Water - Laboratory work order number K917192

Compound

Arsenic

Chromium

Qualifier

J

U

Sample Number

BW1

BWt

Reason

Negative blank results.
Results could be
biased low.

Sample value is less
than 5 times blank
concentration.

091&MET/Apnl 10, 1992/Final



Blank Action Levels for Water - Laboratory work order number K916927

Analyte

Aluminum

Arsenic

Calcium

Selenium

Zinc

Iron

Potassium

Sodium

Thallium

Lead

Maximum Concentration
Hg/L

35.0

1.6

46.8

1.2

2.3

58.1

1005.5

67.7

-1.0

1.7

Action Level
Hg/L

175

8.0

234

6.0

11.5

290.5

5027.5

338.5

5.0

8.5

Data Qualifiers for Water - Laboratory work order number K916927

Compound

Aluminum

Arsenic

Calcium

Selenium

Zinc

Barium

Qualifier

U

u

U

u

u

u

Sample Number

OW31; OW32; OW37;
OW38; OW41; OW12;
OW16; OW19A; EQ1A-13.14

OW15: OW19A

OW101

OWU; OVV31; OW38;
OW12; OW15; OW16; SM3

OVV31; OW32; OW36;
OW37; OW101

OVV36

Reason

Sample concentration less
than 5 times blank
concentration.

Sample concentration less
than 5 times blank
concentration.

Sample concentration less
than 5 times blank
concentration.

Sample concentration less
than 5 times blank
concentration.

Sample concentration less
than 5 times blank
concentration.

Sample concentration less
than 5 times blank
concentration.

0911MET/A(>nl 10 1992/Finil



Iron

Potassium

Sodium

Thallium

Lead

U

U

U

J(+)/
UJ(ND)

U

OW36; OW15

OW15; OW19A; OW36;
OW37; OW41

OW101

OW48A; SM3; OW38

OW43; OWll; OW48A;
OW31; OW16; EQ2A-9,10;
OWlOl; EQ2A-30.29

Sample concentration less
than 5 times blank
concentration.

Sample concentration less
than S times blank
concentratioa

Sample concentration less
than S times blank
concentratioa

Negative blank results.
Results could be biased low.

Sample concentration less
than 5 times blank
concentration.

Blank Action Level for Water - Laboratory work order number K916931

Anaiyte

Aluminum

Chromium

Lead

Maximum Concentration
Hg/L

31.1

3.2

1.2

Action Level
Hg/L

155.5

16.0

6.0

Blank Action Level for Water - Laboratory work order number K916931

Compound

Aluminum

Chromium

Lead

Qualifier

U

U

U

Sample Number

EQIA -41,42

EQlA-41,42; EQlA-6,7

EQIA -41,42; EQIA -6,7;
EQlA-26,27

Reason

Sample concentration
less than 5 times
blank concentratioa

Sample concentration
less than 5 times
blank concentratioa

Sample concentration
less than 5 times
blank concentratioa

0912.METYApnl 10. 1992/Firul



Blank Action Levels for Water - Laboratory work order number K916925

Analyte

Iron

Nickel

Potassium

Thallium

Zinc

Aluminum

Arsenic

Selenium

Maximum Concentration
H8/L

41.9

7.9

753.2

1.7

2.8

35.2

1.3

•t.4

Action Level
H8/L

209.5

39.5

3766

&5

14

176

6.5

7.0

Blank Action Levels for Water - Laboratory work order number K916925

Compound

Iron

Nickel

Potassium

Thallium

Zinc

Aluminum

Arsenic

Selenium

Qualifier

U

U

U

U

U

U

U

UJ

Sample Number

OW33A; OW1A

OW42; EQ3A-9.10; OW17B;
OWIA; OW17

OW33A

EQ2A-42,43; EQ2A-22,23;
EQ3A-9,10

OW33A

EQ3A-9.10; OWIA; OW47;
OW17B; OW33A; OW17

OW33A; OWIA

OW17B; OW42; OWIA;
OW47; OW17; OW33A;
EQ2A-22,23; EQ2A-42,43;
EQ3A-9,10

Reason

Sample value less than 5
times blank concentration.

Sample value less than 5
times blank concentration.

Sample value less than 5
times blank concentration.

Sample value less than 5
times blank concentration.

Sample value less than 5
times blank concentration.

Sample value less than 5
times blank concentration.

Sample value less than 5
times blank concentration.

Negative blank results.
Results could be biased low.
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Matrix Spike Percent Recovery Results

Matrix spike (MS) percent recoveries were within control limits, except for the matrix spike
recoveries associated with work order number K917192 and K916931 for antimony, arsenic,
cadmium, lead, and iron. Sample qualifications were determined by following the 1988
Inorganic Functional Guidelines. Recovery results and samples to be qualified are
summarized below.

Sample Number

SC114 (spike)

SC114 (spike)

SC114 (spike)

SC114 (spike)

Matrix

SOIL

SOIL

SOIL

SOIL

Analyte

Antimony

Arsenic

Cadmium

Lead

% Recovery

68.5

59.0

74.7

65.5

Analyte

Antimony
Lead
Arsenic
Cadmium

Qualifier

J(+)/
UJ(ND)

Sample Number

SC1-14; SC1-7; SC1-10;
SC1-2; SCl-6; SC2-1;
SC2-11; SC2-5; SC2-7;
SC2-3; SC3-9; SC3-2;
SC3-6; SC3-8; SC3-10

Reason

Spike recoveries
outside control limit of
75-125%.

Furnace Atomic Absorption Results

The laboratory is required to perform a post-digestion spike on each analyte analyzed by
graphite furnace (GFAA). The percent recovery control limits of the post-digestion spike
are 85 - 115%. If recoveries fall outside the control limits, matrix interference (positive or
negative) may be present. If the sample result is less than 50% of the post-digestion spike
concentration and the percent recovery is greater than 40%, sample results greater than the
IDL are qualified as estimated (J). These qualified values are summarized below.

Analyte

Lead

Lead

Matrix

WATER

WATER

Qualifier

UJ

UJ

Sample Number

EQ2A-14,15

OW4i

Reason

Post digestion %R
outside 85-115%.
%R = 76.0.

Post digestion %R
outside 85-1 15%.
%R = 75.0.

WllMETMpnl 10. 1992/Final



Lead

Lead

Lead

Lead

Lead

Selenium

Selenium

Selenium

Selenium

Thallium

Thallium

Thallium

Thallium

WATER

WATER

WATER

WATER

WATER

WATER

WATER

WATER

WATER

WATER

WATER

WATER

WATER

UJ

UJ

UJ

UJ

UJ

J

UJ

UJ

UJ

J

J

J

UJ

OW15

OW37

EQ3B-10,14

OW17B

OW17

OW31

OW47

OW17B

OW17

EQ3A-9.10

EW2A-22,23

EQ2A -42,43

OW42

Post digestion %R
outside 85-115%.
%R = 76.0.

Post digestion %R
outside 85-1 15%.
%R = 78.0.

Post digestion spike %R
outside control limits
85-115%.
%R = 81.0.

Post digestion %R
outside 85-1 15%.
%R = 69.5.

Post digestion %R
outside 85-115%.
%R = 67.0.

Post digestion %R
outside 85-115%.
%R = 73%.

Post digestion %R
outside 85-1 15%.
%R = 77.0.

Post digestion %R
outside 85-1 15%.
%R = 54.0.

Post digestion %R
outside 85-1 15%.
%R = 43.0.

Post digestion %R
outside 85-115%.
%R = 84.0.

Post digestion %R
outside 85-115%.
%R = 80.0.

Post digestion %R
outside 85-1 15%.
%R = 83.0.

Post digestion %R
outside 85-115%.
%R = 83.5.
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Thallium

Thallium

Selenium

Selenium

Selenium

WATER

WATER

SOIL

SOIL

SOIL

UJ

UJ

J

J

J

OW17B

OW17

SC17

SC2 1

SC25

Post digestion %R
outside 85-115%.
%R = 72.0.

Post digestion %R
outside 85-115%.
%R = 77.5.

Post digestion spike
recoveries out of control
limits 85-115%.
%R = 122.0.

Post digestion %R
outside 85-1 15%.
%R = 127.0.

Post digestion %R
outside 85-1 15%.
%R = 130.0.

•

.

K

II

t

r
\

t

If the GFAA sample absorbance is greater than 50% of the post-digestion spike
concentration and the percent recovery is outside the control limits, the laboratory is-
required to analyze the sample by method of standard additions (MSA). The laboratory-
performed MSA analyses when required except the lead analysis for Sample SM3.
Therefore, this lead value should be qualified as estimated (J). •3--

Correlation coefficients for MSA analyses were within the control limits (>0.995), except for:
one arsenic analysis which should be considered estimated (J). Samples to be qualified are
summarized in the table below.

*3

Analyte

Lead

Arsenic

Matrix

WATER

WATER

Qualifier

J

J

Sample Number

SM3

OW17

Reason

MSA required but not perfonnedV.-

MSA correlation coefficient less
than 0.995. r = 0.9808.

t
•"

r

k

ICP Serial Dilution Results

The laboratory analyzed one serial dilution with each water and soil sample data groups-
Results were within control limits, except for zinc in laboratory work order numbers K917192-
(%D = 19.3) and K916925 (%D = 14.9). The high %D indicate that ICP suppression may
be occurring and results could be biased low. Following the 1988 Inorganics Functional
Guidelines, for analytes with the %D outside the control limits, all sample results should be
considered as estimates and assigned a J qualifier. Samples to be qualified are summarized
in the table below.
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Analyte

Zinc

Zinc

Matrix

SOIL

WATER

Qualifier

J(+)

J(+)

Sample Number

SC1-7; SC1-14; SC2-1; SC2-5;
SC2-11; SC3-2; SC3-8

EQ3B-10,14; EQ3A-22,23; OW1A;
OW17; EQ3A-9.10; EQ2A-22,23;
EQ2A-42.43; OW42; OW47;
OW33A; OW17B

Reason

%D between initial and
diluted sample results
were outside control
limits. (%D = 19.3)

%D between initial and
diluted sample results
were outside control
limits. (%D = 14.9)

Overall Assessment of Data:

The laboratory generally performed the metal analyses to meet all standard quality control
requirements. Samples were primarily qualified because sample results were within 5 times
the associated laboratory blank concentration; low matrix spike recovery for antimony, lead,
arsenic, and cadmium in the soil samples; poor graphite furnace post-digestion spike
recoveries for sample results within two times the IDL; and high percent difference between
the serial dilution results for zinc.

The data, as qualified, are acceptable for use.

Attached are Table 1 - Identification of Samples Reviewed; Table 2a and 2b -
Recommendation Summaries; Table 3 - Data Summary with Qualifiers; and Metals Data
Validation Worksheet.

Sincerely,

Ann K. Bailey
President
EcoChem, Inc.

Attachments

WILMET/Apnl 10. IWZ/Firul



Table 1. Identification of Samples Reviewed

Sample Identification (Metals)

Water:

OW43
SM4
OW37
SMI
OW12
EQ2A-9.10
EQlA-13,19
EQ3A-9,10
EQ2A-1,2
OW33A
OW103
EQ3A-22,23
EQ2A-26
EQlA-41,42

own
OW31
OW16
OWA
OW19A
EQlA-13,14
BW1
EQ2B-11,12,13,14
EQ2A-42,43
OW17B
EQ3A-35,36
EQ3A-43,44
EQ2A-13
EQlA-21,22

OW32
OW48A
OW38
OW17
EQ2A-30,29
OW15
EQ3A-29,30
EQ2A-22,23
OW42
OW41
EQ3B-10,14
EQ1A-28
OW15
EQ1A-67

OW36
OW101
SM3
EQ2A-14.15
OW41
EQlA-32,33
EQ3A-14,15
EQ2A-34,35
OW47
EQ1A-38
EQ3A-12,34
OW1A
OW12
EQlA-26,27

Soil:

SC1-14
SC1-6
SC2-3
SC3-8

SC1-7
SC2-1
SC2-7
SC3-6

SC1-10
SC2-5
SC3-2
SC3-10

SC1-2
SC2-11
SC3-9

WllMETMpnJ



Table 2a: Recommendation Summary for Water Samples.

Analyte

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Qualifier

Ul

U1, J<

Ul

U1

U1

JS ul, j>

Analyte

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

Sodium

Thallium

Vanadium

Zinc

Qualifier

UJ1

U1

U1

USP

U1

J2, us j>

ul, js

Codes:

UJ1 Consider nondetect results for one sample estimated due to analysis beyond holding time,

J1 Consider one result estimated because standard was not analyzed at the CRDL.

U1 Consider positive results for some samples as nondetected due to the possibility of false
positive based on laboratory blank concentration.

J7 Consider results for three samples estimated because negative blank results indicate potential
low bias.

J3 Consider results for some samples estimated because GFAA post digestion spike recoveries
were outside control limits.

J* Consider results for one sample estimated because MSA correlation coefficient was less than
0.995.

Js Consider results for twenty samples estimated because ICP serial dilution results did not
meet criteria.

NOTE: See report narrative for affected samples.

0912.MET/Apnl 10. im/Fin.1



Table 2b: Recommendation Summary for Soil Samples.

Analyte

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Qualifier

J1

J'

J'

J1

Analyte

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

Sodium

Thallium

Vanadium

Zinc

Qualifier

J1

U1

J3

J4

J1

U1

J2

J3

Consider results for seven samples estimated due to analysis performed beyond holding time.

Consider positive results for one sample as nondetected due to the possibility of false positive
based on laboratory blank concentration. ~'i

Consider results for all samples estimated because low matrix spike recovery. Results could
be biased low. '

Consider results for some samples estimated because GFAA post digestion spike recoveries
were outside control limits. ~~*

e

Consider results for all samples estimated because ICP serial dilution results did not meetr
criteria.

./

NOTE: See report narrative for affected samples.

0912JUET/A(>nl 10.
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ŝyi6U
J

s<Û
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CLP DATA VALIDATION FORM Cbntract No: fTT~

LU. SPG No: *9/
PARTD: Inorganics f

S'jCr^lj, Laboratory: Cfri u.

Reviewer . jl

Date: W-

Sr. Review:
General

Date:
1.0 Holding Times - (aqueous and soil samples)

[p. 3 F.G. '88]

[Examine Chain of Custody sheets and digestion/distillation logs.
Form XHI-IN]

Yes No N/A

_ r i/f _ Mercury analysis (28 days) ..... exceeded?

_ [ _ 1 / Cyanide distillation (14 days) . . . exceeded?

_ F \A _ Other metals analysis (6 months) . . exceeded?

Note: Prepare a list of all samples and analytes for which holding
times have been exceeded. Specify the number of days from
date of collection to the date of preparation (from raw data).
Attach to checklist

Action: If yes, for aqueous samples, reject (red-line) values less than
Instrument Detection Limit (IDL) and Sag as estimated (J)
the values above IDL even though sample(s) was/were
preserved properly. If yes for soil, use professional judgment

CLP m DV
EcoCbon, Inc.

IN - 1 Rir.1 1<VM



2.0 Raw Data
[CLP Form XIII-IN]

Yes No (N/A/ 2.1 Digestion Log for flame AA/ICP (Form XHI) present?
LJ ^^L

Yes /No
LL/f _

Yes/^No
LJ _

Yes No ,
LJ <S

Yes No
LJ _

Yes/ No
LJ _

Yes No/
LJ 1̂

Yes / No
Ld _

Yes/No
LJ _

Yes No /
LJ S
Yes / No
L^f _
Yes /No
tfcXT —t^

Yes No/
LJ 1̂
Yes/No

N/A

N/A

g)

N/A

N/A

©
N/A

L2

N/A

/^T)
'(NMl

N/A

N/A

>^\^N/AJ

N/A 2J

Digestion Log for furnace AA Form (Xffl) present?

Digestion Log for mercury (Form Xlli) present?

Distillation Log for cyanides Form (Xm) present?

Are pH values (pH<2 for all metals, pH>12 for cyanide) present?

Weights, dilutions and volumes used to obtain values?

Percent solids calculation present for soils/sediments?

Are preparation dates present on Digestion Log?

Measurement read out record present?

ICP

Flame AA

Furnace AA

Mercury

Cyanides

Are .all raw data to support all sample analyses and QC operations
present?

IN-2

CLP IN DV
EcoCbto, Inc.

JUr.l 1091



Ill B. INSTRUMENT CALIBRATION (Section 2)

2. Analytical Sequence

A. Did the laboratory use the proper number of standards for calibration as described
in the SOW?

(?es)orNo

B. Were calibrations performed at the beginning of each analysis?
(es/or No

C. Were calibration standards analyzed at the beginning of sample analysis and at
a minimum frequency of ten percent or every two hours during analysis, whichever
Is more frequent?

tos)orNo

D. Were the correlation coefficients for the calibration curves for AA, Hg and CN >.
0.995?

@»orNo

E. Was a standard at 2xCRDL analyzed for all ICP analyses?
f-Yijs or No

If No,

.The data may be affected. Use professional Judgement to determine the severity of the
effect and qualify the data accordingly. Discuss any actions below and list the samples affected.



Yes/ No N/A Legible?

Yes/No
LA _

N/A Properly labeled?

Action: If no for any of the above, contact laboratory for
explanation/resubmittal. Flag metal data as estimated
[J(+)/UJ(-)J if pH of sample is greater than 2. Flag cyanide
data as estimated [J(+)/UJ(-)J if pH sample is less than 12.

3.0 Data Validation and Verification

3.1 Calibration
[p. 4 (F.G. '88)]

Yes / No N/A 3.L1 Is record of at least 2 point calibration present for ICP
f \A analysis?

Yes/ No N/A Is record of 5 point calibration present for Kg analysis?

Action: If no for any of the above, determine if data are within
calibration range of the instrument and use best professional
judgement under F.G. All data are to be considered
unusable.

3.1.2 Is record of 4-point calibration (blank and 3 standards) present for

Flame AA?

Furnace AA? C k

Cyanides?

Note: 1. If less than 4 standards are measured in absorbance mode,
then the remaining standards in concentration mode must be
run immediately after calibration and be within ±10% of the
true value.

2. For all AA (except Hg) and Cyanide analyses, one
calibration standard is at CRDL level If not, discuss below.

I N - 3

CLP IN DV
EcoChMB, lac.

torn



Action: Flag associated data as estimated [J(+)/UJ(-)] if standards are
not within ±10% of true value (except CRDL calibration
standard). Do not flag the data as estimated in linear range
indicated by good recovery of standard.

3.1 J Is correlation 'coefficient less than 0.995 for

Yes N o / N/A Mercury Analysis?

Yes No N/A/^ Cyanide Analysis?_ LJ ^:
Yes No /N/A Atomic Absorption Analysis?
_ \*A —

Action: If yes, use professional judgement to Sag the associated data
as estimated [(J(+)/UJ(-)].

3.2 Form II A (Initial and Continuing Calibration Verification)

Yes/ No N/A 3.2.1. Present and complete for every metal and cyanide?
LlZl _ _

Yes/ No N/A Present and complete for AA and ICP when both are used
for sample analyte?

Action: If no for any of the above, contact laboratory for
expianation/resubm ittal.

Circle all values on Form HA that are outside contract windows. Are
ail calibration standards (initial and continuing) within control limits?

Yes No N/A Metals 90-110%

Yes/ No N/A Hg 80-120%
L/l — —

Yes No N/A^ Cyanides 85-115%
r i /

The reviewer will calculate correlation coefficient.

CLP IN DV
EcoCbcm,FT

IN - 4 lUrJ. UV91



Action:

Acc»tUblt<A)

11-125% for (•)

>125% for (-)

121-133% for (-)

>135%for(-)

116-130% for (-)

>UO% for (-)

EttluMte UAU)

-Mettb-

7549% for (+/-)

111-125 for (+)

-Mereuiy-

65-79% for (+/-)

121-135% for (+)

-cyanide-

70-84% for (+/-)

116-130% for (+)

UMMbk(1l)

<75%for(-HA)

>125% for (+)

<65% for (-(-/-)

>125%for(-i-)

<70%for(+A)

>130% for (+)

Yes/No N/A Was continuing calibration (CCV and CCB) performed every 10
analyses or every 2 hours (whichever is more frequent)?

Action: If no, flag the excess samples (eleventh and up) data as
estimated (J).

Yes No N/A Was ICV for cyanides distilled?

Action: If no, discuss below:

Yes No

Yes No

Yes No
LJ _

Form II B (CRDL Standards for AA and K
[Not discussed in F.G.]

N/A 3.3.1 Was a CRDL standard (CRA) analyzed after initial calibration for ail
AA metals (except Hg)?

N/A

N/A

•Was a mid-range calibration verification standard distilled and
analyzed for cyanide analysis?

/

Was a 2xCRDL (or 2xTDL when IDL>CRDL) analyzed (CRT) for
each ICP run?

IN-5

CLP IN DV
EcoCbcm. Inc.



*
••

Yes

(Note: CRI for Al Ba, Ca, Fe, Mg, Na or K is not required.)

Action: If no for any of the above, flag as estimated all data falling
within the affected ranges. The affected ranges are:

AA Analysis - •* True Value ± CRDL
ICP Analysis - *• True Value ± 2CRDL
CN Analysis - *" True Value +. 0.5 x True Value.

Find the results of mid-range standard in the raw data.
True value of CRA, CRI or mid-range standard. Substitute IDL for CRDL when IDL >
CRDL.

No N/A 3J J, Was CRI analyzed after ICV/ICB and before the final CCV/CCB, and
for every four hours of ICP run?

Action: If no, discuss below:

Yes No
LJ _

Yes No
LJ _

N/A

N/A

3.3.3 Circle all values on/summary sheet (Form HE) that are outside
acceptance windows^

Are CRA and CRI standards within control limits:
Metals 80-120% R?

Is mid-range7standard within control limits:
Cyanide 8̂ 120% R?

Action:
FOR SAMPLE VALUES < CRI or CRA + 2CRDtl

AcccptabHA)

121-150% for (-)

>150% (+)

Eriiowto (JAJJ)

50-79% for (+/-)

121-150-% for (+)

Unwabk (R)

<50% tor (+/-)

>150% for (+)

IN-6

CLP IN DV
EcoChta, lac.

JUT.I iom



4.0 Blanks

4.1 [p.6 (F.G. '88)] CLP Form IIMN

Yes /No N/A Present and complete?

Yes /No N/A

N/A

N/A

Yes/ No
u/ _
Yes

LL/_

For both AA and ICP when both are used for same analyte?

Was an initial calibration blank analyzed?

Was a continuing calibration blank (CCB) analyzed after every 10
samples or every 2 hours (whichever is more frequent)?

Action: If no, contact laboratory for explanation/resubmittal and
discuss below:

Yes/No
\\A _

Yes/No
L±J _

Yes/No

Yes/No

Y e s N o

N/A

N/A

N/A

N/A

N/A

Was one PB analyzed for

each 20 samples?

each batch?

each matrix type?

both AA and ICP when both are used for same analyte?

blanks i CRDL (Form HI)?

I N - 7

CLP D* DV
EfoChtm, Inc.

IUr.1 tain



Action: If no to any of the above, contact laboratory for
explanation/resubmittaL Discuss the deficiencies below.

Note: If the concentration of an analyte is > CRDL, either positive or
negative, all associated sample concentrations must be > lOx the
blank concentration. If not, for samples with concentrations , lOx
CRDL, qualify as follows:

PB: J(+) - all samples.
CCB: J(+)- between CCB>CRDL and nearest good CCB.

J(-f-) - 5 samples analyzed prior to CCB > CRDL.

4.2 Action Limit

Yes/ No N/A Are there CCB (ug/L) or PB (mg/kg) values reported > IV L-^
J/ [ 1

If yes, an action level of 5x the highest associated blank value is
determined for positive blank values. Samples with detected
concentrations < Action Limit are to be considered undetected at the
reported concentration. Negative blank results, the raw data are to
be reviewed to determine if a negative bias exists. If so, all samples
qualify positive and undetected as estimated (J) and" discuss under
"Reasons."

AiMlytt BUnk
CononMnUon

AJ. Qullflcr (U or J) Alfectod

a o
CL8

PS

3.2.
CCJJ

30, L,

1.2. (0

-3*7.1

Z/o
arcc

3.1 CLP IN DV
EcoThrm, Inc

tow



Data Review Worksheets

V B. ICP INT1

Page __ of

CHECK SAMPLE (Section 3)

3. Report the concentration of any elements detected in the ICS A solution > 12xlDL| that
should not be present

««r

fW-

r r?
/-»

l̂x

£

CONG. DETECTED
IN THE ICS

i =;
Lo
•̂ ^ \ t
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Estimate the concentration produced by the interfering element in all affected samples.
See guidelines for examples. List the samples affected by interferences below:

SAMPLE
AFFECTED AFFECTED

SAMPLE
CONG.
W

SAMPLE
INTERFERANT CONG.

AL CA FE MG

ESTIMATED
INTERF.

(n/4

ACTIONS:

1. In general, the sample data can be accepted without qualification if the sample
concentrations of A!, Ca, Fe and Mg are less than 50% of their respective levels
in the ICS solution.

2. Estimate (J) positive results or affected elements for samples with levels of
interferents 50% or more of that in the ICS solution.

3. Reject (R) positive results if the reported concentration is due entirely to the
interfering element

4. Estimate (UJ) non-detected results for which false negatives are suspect

Give explanations for any actions taken below:

t
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5.0 ICP Interference Check Sample To. 7 (F.G. 1988)1 Form IV-TN

Yes/ No N/A Present and complete?

(Note: Not required for furnace AA, flame AA, mercury, cyanide and Ca,
Mg, K and Na.)

Yes/ No N/A Was ICS analyzed at beginning and end of run (or at least twice every
L_L] _ _ 8 hours)?

Action: If no, flag as estimated (J) all samples for which Al, Ca, Fe,
or Mg is higher than in ICS.

Yes No N/A 52 Circle all values on Form IV that are more than
X ± 20% of true or established mean value (80-120% recovery).

Yes No N/A If no, is concentration of Al, Ca, Fe, or Mg lower than in ICS?

Action: If no, qualify results for out of control limits ICS as below.

Acceptable(A)

>120% for (-)

Estimate (J/UJ)

>120%for(+)

50-79% for (+/-)

Unusable (R)

<50% for (+/-)

Note: If possible, indicate the bias for the estimated data results. Also,
evaluate the possibility of false negatives/positives as described on
page 8 of the 1988 F.G..

6.0 Laboratory Control Sample To. 9. F.G. 19881 CLP Form VII - IN
(Note: LCS - not required for aqueous Hg and cyanide analyses.)

6.1 Was an LCS prepared and analyzed for

Yes /~ No N/A every 20 water samples?

Yes No/ N/A every 20 solid samples?

CLP IN DV
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Y«/ No N/A

Yes No/ N/A

Yes No / N/A

Yes No /N/A
L_J JL/ _

Yes Nc N/A

both AA and ICP when both are used for the same anatyte?

Action: If no for any of the above, contact laboratory for
explanation/resubmittal. Flag as estimated (J) all data for
which LCS was not analyzed.

Note: If only one LCS was analyzed for more than 20 samples, then first 20
samples close to LCS do not have to be flagged as estimated.

6J. Aqueous LCS
Circle all LCS values outside control limits (80-120% -except aqueous
Ag and Sb).

Is any LCS recovery:

less than 50%?

between 50% and 79%?

between 121% and 150%?

greater than 150%?

Acceptable(A)

>120%for(-)

Estimate (J/UJ)

>120% for (+)

50-79% for (+/-)

Unusable (R)

<50% for (+/-)

6J Solid LCS /OA
Note: 1. If "Found" value of LCS is rejectable due to duplicate

injections or analytical spike recovery criteria, regardless of
LCS recovery, flag the associated^data as estimated (J).

2. If DDL of an analyte is equav to or greater than true value of
LCS, disregard the "Action" below even though LCS is out of
control limits.

IN-10
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Yes No N/A Is LCS "Found" value higher than the control limits on Form Vn?
— LJ __

Action: If yes, qualify all associated positive data as estimated (J).

Yes No N/A Is LCS "Found" value lower than the Control limits on Form VII?

Action: If yes, qualify all associated (positive and undetected) data as
estimated (J).

7.0 Duplicates Pp. 10. F.G. 19881 CLP Form VT-IN

7.1 Present and complete for:

Yes / No N/A each 20 samples?

Yes / No N/A each matrix type?

Yes/- No N/A each concentration range (i.e. low, med., high)?

Yes/ No N/A both AA and ICP when both are used for same analyte?
MB

Action: If no for any of the above, flag as estimated (J) all data
>CRDL* for which duplicate sample was not analyzed.

Note: 1. If one duplicate sample was analyzed for more than 20
samples, then the first 20 samples do not have to be flagged
as estimated.

2. If percent solids for soil sample and its duplicate differ by
more than 1%, prepare a Form VI for each duplicate pair,
report concentrations in rag/L on wet weight basis and
calculate RPD or Difference for each analyte.

Yes No/ N/A 73. Was field blank used for duplicate analysis?

Action: If yes, flag all data >CRDL* as estimated (J) for which field
blank was used as duplicate.

Note: Duplicate analysis should be performed on a field blank when it is the
only aqueous sample in SDG.

CLP IN DV
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Yes No N/A 73 Are all values within control limits (RPD 20% or difference <
± CRDL for aqueous, and RPD 35% or difference < ±2x CRDL for

_ solids^?

Yes No N/A If no, are all results outside the control limits Sagged with an * on
( I Form Fs and VI?

• Substitute IDL for CRDL when IDL > CRDL.

Action: If no, discuss below:

Note: 1. RPD is not calculable for an analyte of the sample - duplicate
pair when both values are less than DDL.

2. If lab duplicate result is rejectable due to coefficient of
correlation of MSA, analytical spike recovery, or duplicate
injections criteria, do not apply precision criteria.

Yes No / N/A 7.4 Is any value for sample duplicate pair less than CRDL* and other
value i IQx CRDL*?

Soils - if 1 gram to 200 mL: divide CRDL by 5 (% moist) to get
mg/kg.

Action: If yes, Sag the associated data as estimated (J).

73 Aqueous Laboratory Duplicates

Circle all values on Form VI that are:
RPD >20%
Difference > ± CRDL*

Yes No/ N/A Is any RPD greater than 20% where sample and duplicate are both
i 5x CRDL*?

No / N/A Is any **difference between sample and duplicate greater than
CRDL* where sample and /or duplicate is less than 5x CRDL*?

Action: If yes. Sag the associated data as estimated (J).

CLF IN DV
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7.6 Soil/Sediment Laboratory Duplicate?

Circle all values on Form'vl that are:
RPDX^ 35%, or
Difference > 2x CRDL*

* Substitute DDL for CRD1 when IDL > CRDL,
** Use absolute values of sample and duplicate to calculate the difference.

Yes No N/A Is any RPD (where sample and duplicate are both greater than or
_ [ _ ] _ equal to 5x CRDL*)?

> 35%?

Yes No N/A Is any * 'difference between sample and duplicate (where RPD >
_ [ _ ] _ 35% and sample and/or duplicate is < 5x CRDL*)

> 2x CRDL*?

Action: If yes, Sag the associated data as estimated (J).

7.7 Field Duplicates *~~ >Oc7>\x- M^p c/r^- COC

Yes N<j/-N/A 7.7.1 Were field duplicates analyzed?

Action: If yes, prepare a Form VI for each aqueous field duplicate
pair. Prepare a Form VI for each soil duplicate pair, if
percent solids for sample and its duplicate differ by more than
1%; report concentrations of soils in ug/L on wet weight basis
and calculate RPDs or Difference for each analyte.

Note: 1. Do not calculate RPD when both values are < IDL.
2. Flag all associated data only for field duplicate pair.

Yes No N/A 7.7.2 Is any value for sample duplicate pair < CRDL* and other value i
_ IQxCRDL*? /

Action: If yes, flag the associated data as estimated (J).

Aqueous

Circle all values/ion Form VI for field duplicates that are:
RPD > 50%, or
Difference > ± CRDL*

CLP IN DV
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Yes No N/A Is any RPD > 50% where sample and duplicate are both i 5x

* Substitute IDL for CRDL when IDL > CRDL. /
** Use absolute values of sample and duplicate to calculate the difference.

Yes No N/A Is any * 'difference between/sample and duplicate greater than
CRDL' where sample anrffor duplicate is < 5x CRDL'?

Action: If yes, flag the associated data as estimated (J).

8.0 Spiked Sample Recovery - Pre-DIgestion/Pre-Dlstillation Fall (F.G.
1988)1 Form V - IN

N/A 8.1 Present and complete for each 20 samples?

N/A

N/A

N/A

each matrix type?

each concentration range (i.e. low, med.. high)?

for both AA and ICP when both are used for same analyte?

Action: If no for any of the above, flag as estimated (J) all positive
data < 4x spiking level for which spiked sample was not
analyzed.

Note: If one spiked sample was analyzed for more than 20 samples, then
first 20 samples analyzed do not have to be flagged as estimated (J),

Yes No /N/A 8J Was field blank used for spiked sample?

Action: If yes, Sag all positive data , 4x spike added as estimated (J)
for which field blank was used as spiked sample.

Note: Matrix spike analysis should be performed on a field blank when it is
the only aqueous sample in SDG.

&3 Circle all values on Data Summary Sheet that are outside control

IN-14
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N/A

No N/A
LJ —

Yes

^
\
No N/A

LJ\_

limits (75% to 125%).
Are all recoveries within control limits?

As U+x-'<
If no, is sample concentration 2. 4x spike concentration?

v

Action: Disregard spike recoveries for anaiytes whose concentrations
are i 4x spike added.

Circle those anaiytes on Form V for which sample
concentration is < 4x the spike concentration and recovery
outside limits.

Are results outside the control limits (75%-125%) flagged with "N" on
Form Ts and Form VA?

Action: See Functional Guidelines p. 11.

^
Aqueous / ^J {\

Are any spike recoveries:

a) less than 30%?

greater than 150%?

As
Acceptable^)

>125%43r(-)

/

Estimate CJ/UJ)

>125% for (4\

30-74% for (+/-) \

Unusable (R)

<30% for (+/-)

Note: If pre-digestion spike result is rejectable due to coefficient of
correlation of MSA, analytical spike recovery, or duplicate injections
criteria, disregard spike recovery on ForrnXV. Flag the associated

data as estimated (I).

IN-15
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VIII. Laboratory Control Sample (Form VII)

Laboratory Control Sample (LCS) analysis was performed for every twenty *
samples received and met contractual criteria.

Laboratory Control Sample (LCS) analysis was performed, but did not meet
the criteria for the following elements:.

Calculation: %R = (Observed/True) x 100

Actions:

Accept Approximate Reject

HRtcovwry 30-79 for NO1 30-79 for* < 30 for NO
80-120 for NO/* >120Hfor*

> 120 for NO <30Hfor*

NOTE:

*• - positive result
NO - not detected element
1 - When the percent recovery falls between 30*79 for the LCS, an evaluation of detection

limits is beyond the scope of work for a NUS/FIT Level I Data Validation. However,
detection limits should be estimated when evaluated under a Level II Data Validation.

An aqueous LCS mercury sample is not required of the laboratory.

IX. Detectionlimit Results (Form XI)

Instrument detection limit results were present and found to be less than the Contract
Reouired Detection Limits.

Detection limit results were not induded in the data package.

Detection limits were present, but the criteria was not met for the following elements:

Action:
Adjust sample detection limits for elements not meeting contractual criteria listed
above. Elements detected below the adjusted detection limit should be rejected (R'd).

Calculating detection limits for soil samples:
Sample detection limit (mg/kg) s

100 i I0i(uo/0 i Volum* diluttd to (ml) « ii * 1.000cm x 1 mg
• Htoiids w«tw«tghTdigtst*d(gfnx) 1.000ml * 1kg 1.000 ug

January 19M



X. Furnace Atomic Absorption QC Analysis/Method of Standard Additions .

A. f Duplicate Injections r

Duplicate injections were performed for all samples and agreed within+_ 20% Relative
Standard Deviation (RSO). The RSD or Coefficient of Variation (CV) is calculated by
dividing the standard deviation by the mean and multiplying by one hundered.

fW^ " ~ ~ ~
J^_l Duplicate injections were not performed for tho following samples/elements:

Action: Reject (R) data and notifythe NUS/FfT RSCC Manager of the deficiency.

«4 -^ Z'R.oi— V
Duplicate injections were outside the .+. 20% RSD limit and a third injection was not
performed as required for the following samples/elements:

Action: Approximate (J) data and summanze the lab's deficiency in the memo.

Duplicate injections did not agree within +_ 20% RSD and the third injection did
not agree with either of the first two injections (+_ 20% RSD) for the following
samples/elements:

Action: Approximate (J) data.

8. ^ Analytical Spike Percent Recoveries

One-point analytical spikes were performed for all samples and the spike recoveries met
the 85-115% recovery criteria (Accept data).

The analytical spike recoveries were [ess than 10% for the following samples/elements:

Action: Reject (R) data.

Spike recoveries were 10-40% and the laboratory did not dilute and re-analyze the
following samples/elements:
Action: Approximate (J) positive results and reject (R) non-detected results.

fOi* Spike recoveries were 10-40% after the following samples/elements were diluted and
~7 re-analyzed: ^__

/"~ Action: Approximate (J) positive results and reject (R) non-detected results.

|\>f\ Sample Concentrations were less than 50% of the spike value and soik*
'/"' >^recoveries were greater than 40%. (Accept data), • " _ -
pN/V/ . .. - - -

l^Tx Sample Concentrations were greater tnan 50% or the spike value, and spike
/ recoveries did not meet the 85-115% recovery criteria.

The following actions should be taken:

Method of Standard Addition (MSA) was not performed as required
for sample numbers/ehements:

Action: Approximate data and summarize the lab's deficiency in the
memo.

January m«



MSA was used to quantitate analytical results for the following
samples/dements when correlation coefficients were greater than
0.99S: . • - .

Action: Accept data.

MSA was performed for the following samples/elements and
correlation coefficients were I ess than 0.995:

Action: Approximate (J) data.

Comments:

•s.-

January 19U
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XI. InducpvelyToupied Plasma (ICP) QCAnalysis/Serial Dilution Results

Serial'Dilutions were performed; but analytical results did not agree within 10% for
analyte concentrations greater than SOx the IDL in the original sample. (7/87 SOW). The
following elements were evaluated for Matrix interferences:^.

-r

Etantnt

Aluminum

NryUium

Cadmium

Calcium

Chromium

Iron

Li id

tot

*

tot x so Sampfe*:
Serial OOuttd Sampto Rtsutt Action

•

Actions:

For *»»mplt:
1.

"* •««*~1^ 0) wh«, th. s.n.l dilution

u m B « . i g) ww dcnctid in S*mol« A at a oanetmration of 65 ppb. Th«
222I.X2? w!2.iL'"lt-Jb'f • *y°r «* ™»- "i« wruUy dtiultd »mcl« rtsurt <SR) WM 80 ppb. Th«
umpl« should not t» tvakuttd for matm mtcrfmncu. wne»: 65 ppb (W) < SOO ppb <IOL x SO).

?u d«»e»d in S«mpl« I at a eooetrrtraoon of 5.000 ppb. T7i«

' soo° ppb -- Ahimfnum

January im



CLP DATA VALIDATION FORM Contract No:

SDG No:
PART D: Inorganics i

Laboratory:

Reviewer ^/-T

Date:

Sr. Review:
Generaj

Date: 4|lORl>
1.0 Holding Times - (aqueous and soil samples)

[p. 3 F.G. '88]

[Examine Chain of Custody sheets and digestion/distillation logs.
Form Xm-IN]

Yes No N/A

V [ _ ] _ Mercury analysis (28 days) ..... exceeded?

Cyanide distillation (14 days)... exceeded?

[ 1̂ Other metals analysis (6 months).. exceeded?

Note: Prepare a list of all samples and analytes for which holding
times have been exceeded. Specify the number of days from
date of collection to the date of preparation (from raw data).
Attach to checklist

Action: If yes, for aqueous samples, reject (red-line) values less than
Instrument Detection Limit (IDL) and flag as estimated (J)
the values above EDL even though sampie(s) was/were
preserved properly. If yes for soil, use professional judgment

CLP IN DV
EcoCbMtlDC.
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TABLE I
HOLDING TIMES (INORGANICS)

Page of

Samp la
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•sia Da
Hff
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1
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.ta
CN

Holding T
Metal*

Ima(ct
tiy

2Gr
)
L

•^">f

A1"]
-C.V

aya)
CN

VTSH a validated Time of Samp la Receipt

"« Holding- Tima- (40 Part CFR 136) » Data of Analysis-Sampling Data
Holding Time (SOW) = Date of Analysis-VTSR

Holding Time Limits:
SOW (ILWOl.O): Metals - 180 d; Mercury - 26 d; Cyanide - 12 d
40 CFR Part 136: Metals - 6 months; Mercury - 28 d; Cyanide - 14 d

22-002.FRM



2.0 Raw Data

Yes No/
LJ ^L

YesXNo
Ltd _

Yes / No
Lid _

Yes No/
LJ _/.

Yes No

Yes / No
Lsd _

Yes/No
Ld _
Yes/No

Yes/No
LJ _
Yes No/

^X
YesXNo

Yes/No
LJ _

Yes No/
LJ JL

/^•T\
'^N/AJ 2.1

N/A

N/A

[CLP Form XIII-IN]

Digestion Log for flame AA/ICP (Form XHI) present?

Digestion Log for furnace AA Form (Xm) present?

Digestion Log for mercury (Form Xlii) present?

/N/^l Distillation Log for cyanides Form (XIII) present?

N/A

N/A

N/A

N/A

u
N/A

X/^A)

N/A

N/A

H^l

Are pH values (pH<2
N i*kric p4JUL(S4

Weights, dilutions and

for afl metals, pH>12 for cyanide) present?

volumes used to obtain values?

Percent solids calculation present for soils/sediments?

Are preparation dates

Measurement read out

ICP

Flame AA

Furnace AA

Mercury

Cyanides

present on Digestion Log?

record present?

Yes/No N/A 23 Are all raw data to support all sample analyses and QC operations
present?

IN-2
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Yes No N/A

Y«/ No N/A

Yes No

Yey No

Yes N<

Legible?

Properly labeled?

Yes/ No N/A

Action: If no for any of the above, contact laboratory for
explanation/resubmittaL Flag metal data as estimated
(J(+)/UJ(-)] if pH of sample is greater than 2. Flag cyanide
data as estimated [J(+)/UJ(-)J if pH sample is less than 12.

3.0 Data Validation and Verification

3.1 Calibration
[p. 4 (F.G. '88)]

N/A 3.L1 Is record of at least 2 point calibration present for ICP
analysis?

N/A Is record of 5 point calibration present for Hg analysis?

Action: If no for any of the above, determine if data are within
calibration range of the instrument and use best professional
judgement under F.G. All data are to be considered
unusable.

3.1.2 Is record of 4-point calibration (blank and 3 standards) present for

Flame AA?

Furnace AA?

Cyanides?

Note: 1. If less than 4 standards are measured in absorbance mode,
then the remaining standards in concentration mode must be
run immediately after calibration and be within ±10% of the
true value.

2. For all AA (except Hg) and Cyanide analyses, one
calibration standard is at CRDL level If not, discuss below.

IN-3
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3.0
' J

Action: Flag associated data as estimated [J( +)/UJ(-)] if standards are
not within +10% of true value (except CRDL calibration
standard). Do not flag the data as estimated in linear range
indicated by good recovery of standard.

3.1.3 Is correlation 'coefficient less than 0.995 for

Yes N o N / A Mercury Analysis?

Yes No N/A< Cyanide Analysis?
_ LJ /.

Yes No /N/A Atomic Absorption Analysis?
_ f \A _

Action: If yes, use professional judgement to Sag the associated data
as estimated [(J(+)/UJ(-)].

3.2 Form n A (Initial and Continuing Calibration Verification)

Yes' No N/A 3.2.1. Present and complete for every metal and cyanide?
/i

Yes/ No N/A Present and complete for AA and ICP when both are used
f i/i for sample analyte?

Action: If no for any of the above, contact laboratory for
explanation/resubmittaL

3^2. Circle all values on Form HA that are outside contract windows. Are
all calibration standards (initial and continuing) within control limits?

No N/A Metals 90-110%

/

Yes/ No N/A Hg 80-120%

Yes No/ (N/A, Cyanides 85-115%
LJ 2. —

The reviewer will calculate correlation coefficient.

CLP IN DV
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Action:

AccepUbU<A)

11-125% for (-)

>125% for (-)

121-135% for (-)

>135% for (-)

116-130% for (-)

>130% for (-)

Erilmrt* (J/UJ)

-Metats-

75-99% for (+/-)

111-125 for (+)

-Mercury-

65-79% for (+/•)

121-135% for (+)

-cyinide-

7044% for (+/-)

116-130% for (+)

UMuMc(R)

<75% for (+/-)

>125% for (+)

<65% for (-I-/-)

>12S% for (+)

<70% for (+/-)

>130% for (+)

Yes/ No N/A Was continuing calibration (CCV and CCB) performed every 10
analyses or every 2 hours (whichever is more frequent)?

Yes No

Action: If no, Sag the excess samples (eleventh and up) data as
estimated (J).

Was ICV for cyanides distilled?

Action: If no, discuss below:

Yes No

Yes No

Yes No

3 J Form II B (CRDL Standards for AA and ICP)
[Not discussed in F.G.]

^ '

N/A 3 J.I Was a CRDL standard (CRA) analyzed after initial calibration for all
[ ] //all AA metals (except Hg)?

N/A

N/A

*Was a mid-range calibration verification standard distilled and
analyzed for cyanide analysis?

Was a 2xCRDL (or 2xIDL when IDL>CRDL) analyzed (CRI) for
each ICP run?

IN-5
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*

*•

(Note: CRI for Al, Ba, Ca, Fe, Mg, Na or K is not required.)

Action: If no for any of the above, Sag as estimated all data falling
within the affected ranges. The affected ranges are:

AA Analysis - ** True Value ± CRDL
ICP Analysis - •• True Value ± 2CRDL
CN Analysis - '* True Value ± 0.5 x True Value.

Find the results of mid-range standard in the raw data.
True value of CRA, CRI or raid-range standard. Substitute IDL for CRDL when DDL >
CRDL.

Yes No N/A 3 J J. Was CRI anaiyzed'after ICV/ICB and before the dnal CCV/CCB, and
for every four hours of ICP run?

Action: If no, discuss below:

Yes No N/A
LJ _ _

Yes No N/A
LJ _ _

3J.3 Circle all values on summary sheet (Form HB) that are outside
acceptance windows.

Are CRA and CRI standards within control limits:
Metals 80-120% R?

Is mid-range standard within control limits:
Cyanide 80-120% R?

Action:
FOR SAMPLE VALUES < CRI or CRA + 2CRDL:

AceepUbMA)

121-150% for (-)

>150% (+)

Estimate (J/UJ)

50-79% for (+/•)

121-150-% for (+)

Unaublc (R)

<50% for (+/-)

>150% for (+)

L N - 6
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4.0 Blanks

4.1 [p.6 (F.G. '88)] CLP Form in-IN

Yes/ No N/A Present and complete?
f t / I

Yes/ No N/A For both AA and ICP when both are used for same anaJyte?
fV/l

No N/A Was an initial calibration blank analyzed?
_ __

Yes /No N/A Was a continuing calibration blank (CCB) analyzed after every 10
samples or every 2 hours (whichever is more frequent)?

Action: If no, contact laboratory for explanation/resubmittai and
discuss below:

Was one PB analyzed for:

icsx No N/A each 20 samples?
\\A
Yes/ No N/A each batch?

YesX No N/A each matrix type?

No N/A both AA and ICP when both are used for same analyte?

Yes/No N/A blanks a CRDL (Form HI)?

CLP IN DV
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Action: If no to any of the above, contact laboratory for
explanation/resubraittaL Discuss the deficiencies below.

Ye/ No
¥- \ 1

N/A

Note: If the concentration of an analyte is > CRDL, either positive or
negative, ail associated sample concentrations must be > IQx the
blank concentration. If not, for samples with concentrations , lOx
CRDL, qualify as follows:

PB: J(+) - all samples.
CCB: J(+) - between CCB>CRDL and nearest good CCB.

J(+) - 5 samples analyzed prior to CCB>CRDL.

4.2 Action Limit

Are there CCB (iig/L) or PB (mg/kg) values reported >

If yes, an action level of 5x the highest associated blank value is
determined for positive blank values. Samples with detected
concentrations < Action Limit are to be considered undetected at the
reported concentration. Negative blank results, the raw data are to
be reviewed to determine if a negative bias exists. If so, all samples
qualify positive and undetected as estimated (J) and discuss under
"Reasons."

Amlytc Blank :- /
CoocsnlraUon

AJ. QuaiiOcr OJ or j) Affected Reawm

oJ

A*
6UJ

cog

K

No.

IN-8
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EcoChem. Inc. ~ CALCULATION SHEET

Date: Calculation: Contract No: Reviewer:
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Data Review Worksheets

V B. ICP INT1

Page of

CHECK SAMPLE (Section 3)

3. Report the concentration of any elements detected in the 1CS A solution > 12xiOL| that
should not be present

ELEMENT

(Lo^

<*PA

r> ,0

r i L

l<

CONC. DETECTED
IN THE 1CS

I u>

c=

-1,
I •)

-1\1

CONC. OF INTERFERENTS
IN THE 1CS

AL

^/j?3;c

i
*

j

CA

Ln?̂

I

/

(

FE

i5?CO<-/ri

I
/

MG

1J -79 7 7-1

1

/

, i i i i
. . - -

Estimate the concentration produced by the interfering element in ail affected samples.
See guidelines for examples. List the samples affected by interferences below:

SAMPLE
AFFECTED

'Tfteo 2-
^l<H£(t

K^^ol

^/Oil I

AFFECTED

SAMPLE
CONC.
(ti/L)

SAMPLE
INTERFERANT CONC.

AL CA FE

V

Yl

£

X1

MG

ESTIMATED
INTERF.

(J»/L)

ACTIONS:

1. In general, the sample data can be accepted without qualification if the sample
concentrations of Al, Ca, Fe and Mg are less than 50% of their respective levels
in the ICS solution.

2. Estimate (J) positive results or affected elements for samples with levels of
interferents 50% or more of that in the ICS solution.

3. Reject (R) positive results if the reported concentration is due entirety to the
interfering element

4. Estimate (UJ) non-detected results for which false negatives are suspect

Give explanations for any actions taken below:



5.0 ICP Interference Check Sample fp. 7 fF.G. 1988>1 Form IV-TN

Yes/ No N/A Present and complete?

(Note: Not required for furnace AA, flame AA, mercury, cyanide and Ca,
Mg, K and Na.)

Yes/ No N/A Was ICS analyzed at beginning and end of run (or at least twice every
_ _ 8 hours)?

Action: If no, flag as estimated (J) all samples for which Al, Ca, Fe,
or Mg is higher than in ICS.

Yes No N/A 5.2 Circle ail values on Form IV that are more than
/ ± 20% of true or established mean value (80-120% recovery).

v]

Yes No N/A If no, is concentration of Al, Ca. Fe, or Mg lower than in ICS?

Action: If no, qualify results for out of control limits ICS as below.

Acceptable(A)

>120%for(-)

Estimate (J/UJ)

>120% for (+)

50-79% for (+/-)

Unusable (R)

<50% for (+/-)

Note: If possible, indicate the bias for the estimated data results. Also,
evaluate the possibility of false negatives/positives as described on
page 8 of the 1988 F.G..

6.0 Laboratory Control Sample To. 9. F.G. 19881 CLP Form VH - IN
(Note: LCS - not required for aqueous Hg and cyanide analyses.)

6.1 Was an LCS prepared and analyzed for

Yes/' No N/A every 20 water samples?

Yes/ No N/A every 20 solid samples?
UJ _ —

CLP IN DV
CcoCbtm, t~*
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Yes N/A

Yes No

Yes No

N/A

Yes No ,N/A
LJ -i-/_

Yes No /N/A
r ] X

both AA and ICP when both are used for the same analyte?

Action: If no for any of the above, contact laboratory for
explanation/resubmittaL Flag as estimated (J) all data for
which LCS was not analyzed.

Note: If only one LCS was analyzed for more than 20 samples, then first 20
samples close to LCS do not have to be flagged as estimated.

6.2 Aqueous LCS
Circle all LCS values outside control limits (80-120% -except aqueous
Ag and Sb).

Is any LCS recovery:

less than 50%?

between 50% and 79%?

between 121% and 150%?

greater than 150%?

Acceptable(A)

> 120% for (-)

Estimate (J/UJ)

>120%for(+)

50-79% for (+/-)

Unusable (R)

<50% for (+/-)

63 Solid LCS

Note: 1. If "Found" value of LCS is rejectable due to duplicate
injections or analytical spike recovery criteria, regardless of
LCS recovery, flag the associated data as estimated (J).

2. If IDL of an analyte is equal to or greater than true value of
LCS, disregard the "Action" below even though LCS is out of
control limits.

IN-10
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Yes No /N/A

- O7-
Is LCS "Found" vaiue higher than the control limits on Form VII?

Yes/No N/A

Action: If yes, qualify all associated positive data as estimated (J).

Yes No / N/A Is LCS "Found" value lower than the Control limits on Form Vn?
— LlJ —

Action: If yes, qualify all associated (positive and undetected) data as
estimated (J).

7.0 Dnplicates To. 10. F.G. 1988T CLP Form VI-IN

7.1 Present and complete for

Yes /No N/A each 20 samples?

Yes /No N/A each matrix type?

each concentration range (i.e. low, med., high)?

both AA and ICP when both are used for same analyte?

Action: If no for any of the above, flag as estimated (J) ail data
>CRDL* for which duplicate sample was not analyzed.

Note: 1. If one duplicate sample was analyzed for more than 20
samples, then the first 20 samples do not have to be flagged
as estimated.

2. If percent solids for soil sample and its duplicate differ by
more than 1%, prepare a Form VI for each duplicate pair,
report concentrations in mg/L on wet weight basis and
calculate RPD or Difference for each analyte.

Yes No/ N/A 7.2 Was field blank used for duplicate analysis?

Action: If yes, flag all data >CRDL* as estimated (J) for which field
blank was used as duplicate.

Note: Duplicate analysis should be performed on a field blank when it is the
only aqueous sample in SDG.

Yes /No N/A

IN-11
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Yes / No N/A 73 Are all values within control limits (RPD 20% or difference <
± CRDL for aqueous, and RPD 35% or difference < ±2x CRDL for

_ solids^?

Yes No N/A If no, are all results outside the control limits flagged with an * on
Form Fs and VI?

* Substitute IDL for CRDL when IDL > CRDL.

Action: If no, discuss below:

Note: 1. RPD is not calculable for an analyte of the sample - duplicate
pair when both values are less than IDL.

2. If lab duplicate result is rejectable due to coefficient of
correlation of MSA, analytical spike recovery, or duplicate
injections criteria, do not apply precision criteria.

Yes No// N/A 7.4 Is any value for sample duplicate pair less than CRDL* and other
_ value i lOx CRDL*?

Soils - if 1 gram to 200 mL: divide CRDL by 5 (% moist) to get
rag/kg.

Action: If yes, dag the associated data as estimated (J).

7.5 Aqueous Laboratory Duplicates

Circle all values on Form VI that are:
RPD > 20%
Difference > ± CRDL*

Yes No / N/A Is any RPD greater than 20% where sample and duplicate are both
f I/I *5xCRDL*?

Yes No N/A Is any *'difference between sample and duplicate greater than
[ ] \ / CRDL* where sample and /or duplicate is less than 5x CRDL*?

Action: If yes, flag the associated data as estimated (J).

CLP IN DV
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7.6 Soil/Sediment Laboratory Duplicates

Circle all values on Form VI that are:
RPD > 35%, or
Difference > 2x CRDL*

* Substitute IDL for CRD1 when IDL > CRDL.
** Use absolute values of sample and duplicate to calculate the difference.

Yes No / N/A Is any RPD (where sample and duplicate are both greater than or
r /I equal to 5x CRDL*)?

>35%?

Yes No / N/A Is any ''difference between sample and duplicate (where RPD >
f /I 35% and sample and/or duplicate is < 5x CRDL*)

> 2x CRDL*?

Action: If yes, Sag the associated data as estimated (J).

7.7 Field Duplicates

Yes Noi / N/A 7.7.1 Were field duplicates analyzed?

t—1 ^- —

Action: If yes, prepare a Form VI for each aqueous field duplicate
pair. Prepare a Form VI for each soil duplicate pair, if
percent solids for sample and its duplicate differ by more than
1%; report concentrations of soils in ug/L on wet weight basis
and calculate RPDs or Difference for each analyte.

Note: 1. Do not calculate RPD when both values are < IDL.
2. Flag all associated data only for field duplicate pair.

Yes No N/A 7.7.2 Is any value for sample duplicate pair < CRDL* and other value i
[ ] IdxCRDL*?

Action: If yes, flag the associated data as estimated (J).

Aqueous

Circle afl values on Form VI for field duplicates that are:
RPD > 50%, or
Difference > ± CRDL*

CLP IN DV
EcoChM* Inc.
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Yes No N/A Is any RPD > 50% where sample and duplicate are both i 5x

* Substitute IDL for CRDL when IDL > CRDL.
*• Use absolute values of sample and duplicate to calculate the difference.

Yes No N/A Is any * •difference between sample and duplicate greater than
[ ] CRDL* where sample and/or duplicate is < 5x CRDL*?

Action: If yes, flag the associated data as estimated (J).

8.0 Spiked Sample Recovery - Pre-Digestion/Pre-DIstillation fall (E.G.
1988)1 Form V - IN

Yes /No N/A 8.1 Present and complete for: each 20 samples?
Lktf _ _

Yes /No N/A each matrix type?
LlZl

Yes /No N/A each concentration range (Le. low, raed^ high)?
LL/J -^ _

Yes/ No N/A for both AA and ICP when both are used for same analyte?

Action: If no for any of the above, flag as estimated (J) all positive
data < 4x spiking level for which spiked sample was not
analyzed.

Note: If one spiked sample was analyzed for more than 20 samples, then
/ first 20 samples analyzed do not have to be Sagged as estimated (J).

Yes No /N/A &2 Was field blank used for spiked sample?

Action: If yes, flag all positive data , 4x spike added as estimated (J)
for which field blank was used as spiked sample.

Note: Matrix spike analysis should be performed on a field blank when it is
the only aqueous sample in SDG.

&3 Circle all values on Data Summary Sheet that are outside control

CLP IN DV
EcoChan, F"*'-
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Yes No/ N/A
LJ _/ __

Yes No N/A
_ LJ _

limits (75% to 125%).
Are all recoveries within control limits?

If no, is sample concentration * 4x spike concentration?

Action: Disregard spike recoveries for analytes whose concentrations
are * 4x spike added.

Circle those analytes on Form V for which sample
concentration is < 4x the spike concentration and recovery
outside limits.

Yes/No N/A Are results outside the control limits (75%-125%) flagged with "N" on
[ ] - Form Fs and Form VA?

Action: See Functional Guidelines p. 11.

8.4 Aqueous

Are any spike recoveries:

Yes No /ff/A a) less than 30%?

b) between 30-74%?

c) between 126-150%?

d) greater than 150%?

No N/A

Yes No XN/A

Yes No /N/A

Acceptable(A)

>125% for (-)

Estimate (J/UJ)

>125% for (+)

30-74% for (+/-)

Unusable (R)

<30% for (+/-)

Note: If pre-digestion spike result is rejectable due to coefficient of
correlation of MSA, analytical spike recovery, or duplicate injections
criteria, disregard spike recovery on Form V. Flag the associated

data as estimated (J).

IN-15
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DATA QUALIFIERS

Compound

G l

(\TT £ OJY\AS-

V_£rd YVUUjyWv

Lr^A

Qualifier
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LCTC-)

1

-^

Sample
Number

,5^

1

1
/
/

Reason
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VIII. laboratory Control Sample (Form VII)

Laboratory Control Sample (LCS) analysis was performed for every twenty
samples received and met contractual criteria.

Laboratory Control Sample (LCS) analysis was performed, but did not meet
the criteria for the following elements:._

Calculation: %R = (Observed/True) x 100
f

Actions:

Accept Approximate Reject

HfUcov«ry 30-79 forNO1 30-79 for* < 30 forNO
80-120 for NO/* >l20Hfor*
> 120 for NO < 30* for*

NOTE:

+• - positive result
NO . not detected element.
1 - When the percent recovery falls between 30-79 for the LCS, an evaluation of detection

nmtts is beyond the scope of work for a NUS/FIT Level I Data Validation. However
detection limits should be estimated when evaluated under a Level II Data Validation.

An aqueous LCS mercury sample is not required of the laboratory.

IX. Detection limit Results (Form X»)

Instrument detection limit results were present and found to be less than the Contract
Required Detection Limit* ^^r j , , - . - . . • - - ? n^, ~r~^. , _ ^ . _

- - lit" In m ""jaL ITfV- ,Tn i

Detection limit results were not included in the data package.
"

Detection limits were present, but the criteria was not met for the following elements:

Action: .

Adjust sample detection limits for elements not meeting contractual criteria listed
aoove. ETements detected below the adjusted detection limit should be rejected (R'd).

Calculating detection limits for soil samples:
Sample detection limit (mg/kg) s

100 , irxjug/a , Volume dilute ta/M.iT , ^ „ ,,000^ K 1mo

Hsoiidi vwwwh 1.000ml ' 1kg

January 19n



Data Review Worksheets
Page of

X FURNACE ATOMIC ABSORPTION ANALYSIS

1. Duplicate Precision

^/ Duplicate Injections and one-point analytical spikes were performed
for ail samples: duplicate injections agreed within *2Q% tor sample
anaiyta values >. CfiDL,

Duplicate Injections did not agree within ±20% for
samples/filaments:

Duplicate injections and/or spikes were not performed for the
following samplas/alamants;

•

Estimate (J) positive results If duplicate injections are outside ±20% RSD or CV.

2. Post digestion analytical spikes

Spike recoveries met the 85-1 1 5% recovery criteria for all samples.

Spike recoveries did not meet the 85-115% criteria but did not
require MSA for the following sampled/elements: '•7t9.-3.o< r.-.. ,

If the sample absorbanca Is <5Q% of post digestion spike absorbance, the
following actions should be applied:

PERCENT RECOVERY
• M^H^^^^^£MMHH^H^^^^M^H^^^HBMV

<10% 113-84% >115%
Positive Sample Results J or R J J
Non-detected Sample Results R' UJ A

KNJ A MSA was used to quantitate analytical results when contractually
required.

_ Correlation coefficients >p.995, accept results.
_ Correlation coefficients <0.995 for sample numbers/

elements _ ____ __ '

Estimate (J) sample results if correlation coefficient was < 0.995.

' Method of Standard Addition (MSA) was not performed as required
for samples/elements:

Estimate (J) sample results if MSA was required and not performed.



XL INDUCTIVELY COUPLED PLASMA (ICP) SERIAL DILUTION ANALYSIS

for eacft matrix *" resuua oi
P Ul8 °ri9''naJ undaulad ^y815 for

— Serial DnuUons were not performed for trie following:

below mat d° not maat ma

Actions apply to all samples of the same matri

ACTIONS:

1. Estimate (J) positive results if %O > 1 a



XII. Calculations

A. Soil Sample Results

For soil samples, the following equation may be necessary to convert raw data values (usually.x
reported in ug/l) to actual sample concentrations (mg/kg):

If the lab uses 1 gm sample (wet weight) to SCO millHiters (vdume diluted to), then wet weight
sample results (mg/kg) are calculated from the following equation:

Volume Diluted to (ml) H t^OOgm 1 mg
Digest Result (ug/U x * * ——— « ——;—

Wet Weight Digested (gin) 1.000ml 1kg I.OOOug

In addition, the results are converted to dry weight using the percent solids calculation:

wet weight sample result fmo/ko) x 100 = Final Concentration, mg/kg (Dry Weight)
% solids

8. Percent Solids
%

It is recommended that percent solids determination be validated 100% due to the impact an
error could have on the results for an entire sample.

% solids = Samgia Dry Weight „ 100
Sample Wet Weight

Comments: _..J.

5

, 5 , 1

la,
19

13



V

CLP DATA VALIDATION FORM Contract No: pT /.
^l^a~

SDGNo:
PART D: Inorganics

Laboratory:

Reviewer JL,

Date: (-/-r-e?_L

Sr. Review:
General

Date:
1.0 Holding Times - (aqueous and soil samples)

[p. 3 F.G. '88]

[Examine Chain of Custody sheets and digestion/distillation logs.
Form Xm-IN]

Yes No N/A

\ "H Mercury analysis (28 days) exceeded?

[ 1 ' Cyanide distillation (14 days). . . exceeded?

\ I/I Other metals analysis (6 months).. exceeded?

Note: Prepare a list of all samples and analytes for which holding
times have been exceeded. Specify the number of days from
date of collection to the date of preparation (from raw data).
Attach to checklist

Action: If yes, for aqueous samples, reject (red-line) values less than
Instrument Detection Limit (IDL) and Sag as estimated (J)
the values above EDL even though sample(s) was/were
preserved properly. If yes for soil, use professional judgment

CLP IN DV
EcoCbon, lac
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2.0 Raw Data
[CLP Form XIII-IN]

Yes No /N/A/ 2.1 Digestion Log for flame AA/ICP (Form XHI) present?

No N/A Digestion Log for furnace AA Form (XHT) present?

Yes . No N/A Digestion Log for mercury (Form Xffl) present?

Yes No /N/A) Distillation Log for cyanides Form (XQI) present?

Yes No N/A Are pH values (pH<2 for all metals, pH> 12 for cyanide) present?

Yes /^o N/A Weights, dilutions and volumes used to obtain values?
Dd _ _

Yes No N/A Percent solids calculation present for soils/sediments?
_J _ ^

Yes/^ No N/A Are preparation dates present on Digestion Log?

23. Measurement read out record present?

No N/A ICP

Yss No '(N/y Flame AA

Yes/ No N/A Furnace AA

Yes/ No N/A Mercury
f -H

Yes No/(N/A/ Cyanides

Yer No N/A 2.3 Are all raw data to support all sample analyses and QC operations
V 1 present?

CLP IN DV
EcoCbcm, Inc.
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Yes, No

Yes No

Legible?

Properly labeled?

Action: If no for any of the above, contact laboratory for
expianation/resubmittal. Flag metal data as estimated
(J(+)/UJ(-)] if pH of sample is greater than 2. Flag cyanide
data as estimated [J(+)/UJ(-)] if pH sample is less than 12.

3.0 Data Validation and Verification

3.1 Calibration
[p. 4 (F.G. '88)]

N/A 3.1.1 Is record of at least 2 point calibration present for ICP
analysis?

N/A Is record of 5 point calibration present for Hg analysis?

Action: If no for any of the above, determine if data are within
calibration range of the instrument and use best professional
judgement under F.G. All data are to be considered
unusable.

3.L2 Is record of 4-point calibration (blank and 3 standards) present for

'/AJ Flame AA?

Cyanides?

Note: 1. If less than 4 standards are measured in absorbance mode,
then the remaining standards in concentration mode must be
run immediately after calibration and be within ±10% of the
true value.

2. For all AA (except Hg) and Cyanide analyses, one
calibration standard is at CRDL level If not, discuss below.

IN-3
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Action: Flag associated data as estimated (J(+)/UJ(-)] if standards are
not within +.10% of true value (except CRDL calibration
standard). Do not Sag the data as estimated in linear range
indicated by good recovery of standard.

3.1.3 Is correlation 'coefficient less than 0.995 for

Yes No / N/A Mercury Analysis?
_ L21 _

Yes No (N/A* Cyanide Analysis?

Yes No / N/A Atomic Absorption Analysis?

Action: If yes, use professional judgement to flag the associated data
as estimated [(J(+)/UJ(-)].

3.2 Form n A (Initial and Continuing Calibration Verification)

No N/A 3.2.1. Present and complete for every metal and cyanide?
L/J _

Yes/ No N/A Present and complete for AA and ICP when both are used
f V] for sample analyte?

Action: If no for any of the above, contact laboratory for
explanation/resubmittal.

3.2.2. Circle all values on Form ELA that are outside contract windows. Are
all calibration standards (initial and continuing) within control limits?

No N/A Metals 90-110%

No N/A Hg 80-120%

Yes No N/A/ Cyanides 85-115%
LJ _ Z.

* The reviewer will calculate correlation coefficient.

CLP IN DV
EcoCbcm, Inc.

IN - 4 R*».I ioni



Action:

AcccpUblc<A)

11-125% for (-)

>12S% for (-)

121-135% for (-)

>135%for(-)

116-130% for (-)

>130% for (-)

Ectlmalc (J/UJ)

-Meuls-

7S-S9% for (+/-)

111-125 for (•»-)

•Mercury-

d5-79% for (+/-)

121-135% for (+)

-eyinide-

7(M4% for (-(•/-)

11«-130% for (+)

UMMbk(R)

<75% for (+/-)

>12S% for (+)

<65% for (+/-)

>125% for (+)

<70% for (+/-)

>130% for (-f-)

Yes/'" No N/A Was continuing calibration (CCV and CCB) performed every 10
[_V_1 _ _ analyses or every 2 hours (whichever is more frequent)?

Yes No
LJ _

NA

Action: If no, flag the excess samples (eleventh and up) data as
estimated (J).

Was ICV for cyanides distilled?

Action: If no, discuss below:

Yes No

Yes No

Yes No
LJ _

23 Form II B (CRDL Standards for AA and ICP)
[Not discussed in F.G.]

N/A 3 J.I Was a CRDL standard (CRA) analyzed after initial calibration for all
[ ] all AA meials (except Hg)?

N/A

N/A

•Was a mid-range calibration verification standard distilled and
analyzed for cyanide analysis?

Was a 2xCRDL (or 2xIDL when IDL>CRDL) analyzed (CRI) for
each ICP run?

IN-5
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*

**

(Note: CRI for Al, Ba, Ca, Fe, Mg, Na or K is not required.)

Action: If no for any of the above, flag as estimated all data falling
within the affected ranges. The affected ranges are:

AA Analysis - ** True Value ± CRDL
ICP Analysis - ** True Value ± 2CRDL
CN Analysis - ** True Value ± 0.5 x True Value.

Yes
L_J

Find the results of mid-range standard in the raw data.
True value of CRA, CRI or raid-range standard. SubstituterTJDL for CRDL when IDL >
CRDL.

No N/A 333. Was CRI analyzed after ICV/ICB and before the final CCV/CCB, and
_ _ for every four hours of ICP'run?

Action: If no, discuss below:

Yes

Yes

No N/A

No N/A

3.3.3 Circle all values on summary sheet (Form HE) that are outside
acceptance windows.

Arc CRA and CRI standards within control limits:
Metals 80-120% R?

Is mid-range standard within control limits:
Cyanide 80-120% R?

Action:
FOR SAMPLE VALUES < CRI or CRA + 2CRDL

AcccpUblc(A)

121-150% for (-)

>150% (+)

Estimate (J/UJ)

50-79% for (+/•)

121-150-% for (+)

Unusable (K)

<50% for (+/-)

>150% for (+)

I N - 6
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4.0 Blanks

4.1 [p.6 (F.G. '88)] CLP Form IIMN

Yes/ No N/A Present and complete?

Yes No N/A
K/f

Yes/No N/A
Ud _ _

Yes No N/A

For both AA and ICP when both are used for same analyte?

Was an initial calibration blank analyzed?

Was a continuing calibration blank (CCB) analyzed after every 10
samples or every 2 hours (whichever is more frequent)?

Action: If no, contact laboratory for explanation/resubraittal and
discuss below:

Yes No

Yes / N o

Yes /No

Y e s N o

Yes/ No

N/A

N/A

N/A

N/A

N/A

Was one PB analyzed for

each 20 samples?

each batch?

each matrix type?

both AA and ICP when both are used for same analyte?

blanks a CRDL (Form m)?

I N - 7
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Action: If no to any of the above, contact laboratory for
explanation/resubmittal. Discuss the deficiencies below.

Note: If the concentration of an anaiyte is > CRDL, either positive or
negative, all associated sample concentrations must be > IQx the
blank concentration. If not, for samples with concentrations , lOx
CRDL, qualify as follows:

N/A

Efi: J(+) - all samples.
J(+) - between CCB>CRDL and nearest good CCB.
J(+) - 5 samples analyzed prior to CCB > CRDL.

4.2 Action Limit

Are there CCB (&ig/L) or PB (mg/kg) values reported > l£>L- '

If yes, an action level of 5x the highest associated blank value is
determined for positive blank values. Samples with detected
concentrations < Action Limit are to be considered undetected at the
reported concentration. Negative blank results, the raw data are to
be reviewed to determine if a negative bias exists. If so, all samples
qualify positive and undetected as estimated (J) and discuss under
"Reasons."

Analyle Blank
Concentration

AO. Qualifier (U or J) Aficctcd
Sample*

Reason

.12.
cUJ

cr* PO

/ A-

753.3- (A.

- 1
ru

jr.?"

-U-



EcoChemln CALCULATION SHEET 911 Western Avenue

aakatyan 98H
(206) 233-9332



data Review Worksheets

V B. ICP INTERFERENCE CHECK SAMPLE (Section 3)

Page __ of

3. Report the concentration of any elements detected in the ICS A solution > 12xlDL| that
should not be present

ELEMENT

?^

^ A
r. , i

!W

-rJ

CONC. DE'l HC I bD
IN THE ICS

1 5

-2 ̂
<?

r<T

4W

CONC. OF INTERFERENTS
IN THE ICS

AL

c^b^W

*

<-LJ £"11

I

CA

Qffin
\

L
KATO^/

1

FE

f f fV t ' ?

:

J_

/•?"PCP

\

MG

^99tfY,

/

1 1

5i3.9tJ'~>

i

_ ,
Estmate the concentration produced by the interfering element in all affected samples.
See guidelines for examples. List the samples affected by interferences below:

SAMPLE
AFFECTED

I^IUO^

/.- T -L3i~l

( r ^ o a / , v~

(.; 3 -?3 5o-2

ELEMENT
AFFECTED

SAMPLE
CONC.
(H/L)

SAMPLE
INTERFERANT CONC.

AL CA

V

yi
V

FE

X

ti

XI

MG

ESTIMATED
INTERF.

(H/L)

ACTIONS:

1. In general, the sample data can be accepted without qualification if the sample
concentrations of Al, Ca, Fe and Mg are less than 50% of their respective levels
in the ICS solution.

2. Estimate (J) positive results or affected elements for samples with levels of
interferents 50% or more of that in the ICS solution.

3. Reject (R) positive results if the reported concentration is due entirely to the
interfering element

4. Estimate (UJ) non-detected results for which false negatives are suspect

Give explanations for any actions taken below:



5.0 ICP Interference Check Sample fp. 7 (T.G. 1988)1 Form IV-IN

Yes X No N/A Present and complete?__

(Note: Not required for furnace AA, flame AA, mercury, cyanide and Ca,
Mg, K and Na.)

Yes/ No N/A Was ICS analyzed at beginning and end of run (or at least twice every
_ _ Shouts)?

Action: If no, flag as estimated (J) all samples for which Al, Ca, Fe,
or Mg is higher than in ICS.

Yes No N/A 52 Circle all values on Form IV that are more than
± 20% of true or established mean value (80-120% recovery).

Yes No N/A If no, is concentration of Al, Ca, Fe, or Mg lower than in ICS?

Action: If no, qualify results for out of control limits ICS as below.

Acceptable(A)

>120% for(-)

Estimate (J/UJ)

>120%for(+)

50-79% for (+/-)

Unusable (R)

<50% for (+/-)

Note: If possible, indicate the bias for the estimated data results. Also,
evaluate the possibility of false negatives/positives as described on
page 8 of the 1988 F.G-

<S.O Laboratory Control Sample TP. 9. F.G. 19881 CLP Form VTI - IN
(Note: LCS - not required for aqueous Hg and cyanide analyses.)

6.1 Was an LCS prepared and analyzed fon

No N/A every 20 water samples?
LLJ __ _

Yes Nqx N/A every 20 solid samples?

CLP IN DV
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Yes /-No N/A

Yes No .
LJ ./

N/A

Yes No/ N/A

Yes No/ N/A

Yes No /N/A

both AA and ICP when both are used for the same anaiyte?

Action: If no for any of the above, contact laboratory for
explanation/resubmittal. Flag as estimated (J) ail data for
which LCS was not analyzed.

Note: If only one LCS was analyzed for more than 20 samples, then first 20
samples close to LCS do not have to be flagged as estimated.

6.2 Aqueous LCS
Circle all LCS values outside control limits (80-120% -except aqueous
Ag and Sb).

Is any LCS recovery:

less than 50%?

between 50% and 79%?

between 121% and 150%?

greater than 150%?

Acceptable(A)

>120%for(-)

Estimate (J/UJ)

>120% for(+)

50-79% for (+/-)

Unusable (R)

<50% for (+/-)

63 Solid LCS

Note: 1. If "Found" value of LCS is rejeetaoTe~due to duplicate
injections or analytical spiked-recovery criteria, regardless of
LCS recovery, flag the assooated data as estimated (J).

2. If IDL of an anaiyte is equal to or greater than true value of
LCS, disreearothe "Action" below even though LCS is out of
control limits.

IN-10
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Yes No N/A Is LCS "Found" value higher than the control limits on Form VII?

Action: If yes, qualify altaisociated positive data as estimated (J).

No N/A Is LCS "Found" value lower than the Control limits on Form VII?Yes
_ LJ _

No N/A

Action: I£yes, qualify all associated (positive and undetected) data as
estimated (J).

7.0 Duplicates fp. 10. F.G. 19881 CLP Form VT-IN

7.1 Present and complete for

each 20 samples?

each matrix type?

each concentration range (i.e. low, med., high)?

both AA and ICP when both are used for same analyte?

Action: If no for any of the above, flag as estimated (J) ail data
>CRDL* for which duplicate sample was not analyzed.

Note: 1. If one duplicate sample was analyzed for more than 20
samples, then the first 20 samples do not have to be flagged
as estimated.

2. If percent solids for soil sample and its duplicate differ by
more than 1%, prepare a Form VI for each duplicate pair,
report concentrations in rag/L on wet weight basis and
calculate RFD or Difference for each analyte.

Yes No /N/A 73. Was field blank used for duplicate analysis?

Action: If yes, flag all data >CRDL* as estimated (J) for which field
blank was used as duplicate.

Note: Duplicate analysis should be performed on a field blank when it is the
only aqueous sample in SDG.

IN-11
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Yes No N/A 13 Are all values within control limits (RPD 20% or difference <
± CRDL for aqueous, and RPD 35% or difference < ±2x CRDL for

_ solids^?

Yes No N/A If no, are all results outside the control limits flagged with an * on
_ / Form I's and VI?

* Substitute IDL for CRDL when IDL > CRDL

Action: If no, discuss below:

Note: 1. RPD is not calculable for an anaiyte of the sample - duplicate
pair when both values are less than IDL.

2. If lab duplicate result is rejectable due to coefficient of
correlation of MSA, analytical spike recovery, or duplicate
injections criteria, do not apply precision criteria.

Yes No / N/A 7.4 Is any value for sample duplicate pair less than CRDL* and other
f v] value i lOx CRDL'?

Soils - if 1 gram to 200 raL: divide CRDL by 5 (% moist) to get
mg/kg.

Action: If yes, flag the associated data as estimated (J).

7-5 Aqueous Laboratory Duplicates

Circle all values on Form VI that are:
RPD > 20%
Difference > ± CRDL*

Yes No / N/A Is any RPD greater than 20% where sample and duplicate are both-
f \A iSxCRDL*?

Yes No/- N/A Is any *'difference between sample and duplicate greater than
CRDL* where sample and /or duplicate is less than 5x CRDL*?

Action: If yes, flag the associated data as estimated (J).

CLP IN DV
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7.6 Soil/Sediment Laboratory Duplicates

Circle all values on Form VI that are:
RPD > 35%, or
Difference > 2x CRDL*

* Substitute IDL for CRD1 when IDL > CRDL
** Use absolute values of sample and duplicate to calculate the difference.

Yes No N/A Is any RPD (where sample and duplicate arc both greater than or
_ [ _ ] _ equal to 5x CRDL*)?

>35%?

Yes No N/A Is any "differenpe between sample and duplicate (where RPD >
_ [ _ ] _ 35% and sample and/or duplicate is < 5x CRDL*)

Action: If yes, dag the associated data as estimated (J).

7.7 Field Duplicates — (V)<TKo-.

Yes No N/A 7.7.1 Were field duplicates analyzed?

Action: If yes, prepare a Form VI for each aqueous field duplicate
pair. Prepare a Form VI for each soil duplicate pair, if
percent solids for sample and its duplicate differ by more than
1%; report concentrations of soils in ug/L on wet weight basis
and calculate RPDs or Difference for each analyte.

Note: 1. Do not calculate RPD when both values are < IDL.
2. Flag all associated data only for field duplicate pair.

Yes No N/A 7.7.2 Is any value for sample duplicate pair < CRDL* and other value i
_ [ _ ] _ lOxCRDL*?

Action: If yes, Sag the associated data as estimated (J).

Aqueous

Circle all values on Form VI for field duplicates that are:
RPD > 50%, or
Difference > ± CRDL*

CLP IN DV
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Yes No N/A Is any RPD > 50% where sample and duplicate are both 2 5x

* Substitute IDL for CRDL when IDL > CRDL
** Use absolute values of sample and duplicate to calculate the difference.

Yes No N/A Is any "difference between sample and duplicate greater than
_ [ _ 1 _ CRDL* where sample and/or duplicate is < 5x CRDL*?

Action: If yes, Sag the associated data as estimated (J).

8.0 Spiked Sample Recovery - Pre-Digestion/Pre-Distillation fp.ll (F.G.
1988)1 Form V - IN

Yes / No N/A 8.1 Present and complete for each 20 samples?

Yes /No N/A each matrix type?

N/A each concentration range (Le. low, med., high)?

Yes /̂ No N/A for both AA and ICP when both are used for same analyte?

Action: If no for any of the above, flag as estimated (J) all positive
data < 4x spiking level for which spiked sample was not
analyzed.

Note: If one spiked sample was analyzed for more than 20 samples, then
first 20 samples analyzed do not have to be flagged as estimated (J).

Yes No /N/A 8.2 Was field blank used for spiked sample?
r ^f

Action: If yes, Sag all positive data , 4x spike added as estimated (J)
for which field blank was used as spiked sample.

Note: Matrix spike analysis should be performed on a field blank when it is
the only aqueous sample in SDG.

8.3 Circle ail values on Data Summary Sheet that are outside control

CLP IN DV
EcoCbem, lot.

IN - 14 R«T.l 10191



^ limits (75% to 125%).
Yes /No N/A Are all recoveries within control limits?

Wi - -
Yes No NAV If no, is sample concentration * 4x spike concentration?N/A-

Action: Disregard spike recoveries for analytes whose concentrations
are i 4x spike added.

Circle those analytes on Form V for which sample
concentration is < 4x the spike concentration and recovery
outside limits.

Yes No N/A' Are results outside the control limits (75%-125%) flagged with "N" on
[ 1 / Form Fs and Form VA?

Action: Sec Functional Guidelines p. 11.

Yes

Yes

Yes

Yes

No/N/A
r\/1 _

No /#/A

8.4 Aqueous

Are any spike recoveries:

a) less than 30%?

b) between 30-74%?

c) between 126-150%?

d) greater than 150%?

Acceptable(A)

>125% for (-)

Estimate (J/UJ)

>125% for (+)

30-74% for (+/-)

Unusable (R)

<30% for (+/-)

Note: If pre-digestion spike result is rejectable due to coefficient of
correlation of MSA, analytical spike recovery, or duplicate injections
criteria, disregard spike recovery on Form V. Flag the associated

data as estimated (J).

IN-15
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VIII. Laboratory Control Sample (Form VII)

Laboratory Control Sample (LCS) analysis was performed for every twenty •*
samples received and met contractual criteria.

Laboratory Control Sample (LCS) analysis was performed, but did not meet
the criteria forthe following elements:.

Calculation: %R = (Observed/True) x 100

Actions:

Accent Approximate Reject

HR«cov«ry 30-79 for NO* 30-79 for* < 30 for NO

80-120 for NO/ * > 120H for *
> 120 for NO OOHfor*

NOTE:

* - positive result
NO - not detected element
1 - When the percent recovery falls between 30-79 for the LCS, an evaluation of detection

limits is beyond the scope of work for a NUS/FtT Level I Data Validation. However,
detection limits should be estimated when evaluated under a Level II Data Validation.

An aqueous LCS mercury sample is not required of the laboratory.

IX. Oetection.U'mit Results (Form X«)

Instrument detection limit results were present and found to be less than the Contract
Required Detection Limits.

Detection limit results were not induded in the data package.

Detection limits were present, but the criteria was not met for the following elements:

Action:
Adjust sample detection limits for elements not meeting contractual criteria listed
above. Efements detected bdow the adjusted detection limit should be rejected (R'd).

Calculating detection limits for soil samples:
Sample detection limit (mg/kg) s

100 x IDUuq/T) I Volum* diluted to (ml) * li * VOOOqm x 1 mq
• Htolidi w« weight digtsttd (grm) 1.000ml ' 1kg 1.000 ug

January 19M



Page of
FURNACE ATOMIC ABSORPTION ANALYSIS

1. Duplicate Precision

Duplicate Injections and one-point analytical spikes were performed
for all samples: duplicate injections agreed within ±20% for sample
anatyte values >. CRQL.

Duplicate Injections did not agree within ±20% for
samples/elements:; _

Duplicate Injections and/or spikes were not performed for the
following samples/elements:

Estimate (J) positive results if duplicate Injections are outside ±20% RSD or CV.

2. Post digestion analytical spikes

Spike recoveries met the 85-115% recovery criteria for all samples.

Spike recoveries did not meet the 85-115% criteria but did not
require MSA for the following samples/elements:.!̂ !,

L<? TJ2, UJ

If the sample absorbanca Is <50% of post digestion spike absorbance, the
following actions should be applied:

PERCENT RECOVERY

<10% 113-84% >115%
Positive Sample Results J or R J J

Non-detected Sample Results R' UJ A

MSA was used to quantitate analytical results when contractually
required.

... Correlation coefficients >A995, accept results.
^ Correlation coefficients <0.995 for sample numbers/

elements LJ .^^^05" A* r-Q.^^o?- r

Estimate (J) sample results if correlation coefficient was <0.995.
i

' Method of Standard Addition (MSA) was not performed as required
for samples/elements: ;

Estimate (J) sample results If MSA was required and not performed.



XI. Inducp upled Plasma (ICP) QCAnalysis/Serial Dilution Results

Serial Dilutions were performed; but analytical results did not agree within 10% for
analyte concentrations greater than SOx the IDL in the original sample. (7/87 SOW). The
following elements were evaluated for Matrix interferences:^

r .

El«m*m

Aluminum

Sanum

Beryllium

Cadmium

Calcium

COM ft

Coooer

Chromium

Iron

Itad

Magnesium

Manganese

Nickel

Potassium

Silver

Sodium

Vanaaium

Zinc

Otner

IOL

1 O

vn

rn

i , .0

IOL X SO

/TT

iro

K-O

Tr>O

3.0 1 tOO
1 ,"•) <C

S«mp<«*t

i <qo5 L

S«ri4l Oiluttd Sampf* Result

1*5 .0 c-v.

i q . i ̂ ^

19, /r '^If

1C J^»JL- (A.

f(D,0 CA-

v/.^y ^V/

Action

— j r ~~

AJI dan for umo^n of th» fame matrrx for tfiit >ltm«nt sriould b« iopnsnmitM U) whtn OT« j«n«l dilution
r«ium do not m««t canrraau»i rtquircmcrra.

1. Th» IOL for M« a lOppb. Mjqnwium (Ma) wasdcttcttd in Samplt A at a conctrrtnnon of 65 oob. !*•
umoi« was rf«n diluttd by * factor of fnr«. Th« Mna«y diluted umple reiurt (SR) was 80 ppb. The
umpl«shouidnotD«tvaluatMformatnxintirftrtftc<s.iinc«: 6SppO<SR) < SOO ppb (IOL x 50).

2. The IOL for Al is 70 ppb. Aluminum (Aflwa* dtttcnd in Samole B at a concentration of 5,000 ppb. The
sample w«s diluted by a factor of five. The senally diluted sample resuK (SR) was 3.200 ppb. The sample
snould be evahiated for matrnc interferences, unce: 5000 ODD > 3500 ppoOOLx SO). The serially diluted
sample result is not witnm 10H of tne onqntal umple result. Therefore, AJuminum resuin inould be
approximated U'd) in all samples of the same matnz.

January 19IH



_ Sample results fall within the linear range for ICP and within the calibrated range
for all other parameters.

^y Sample results were beyond the linear range/calibration range of the instrument
for the following samples/elements:
_ • .

In the space below, please show a minimum of one sample calculation per method:

FURNACE

CYANIDg

For soil samples, the following equation may be necessary to convert raw data values
(usually reported In pg/L) to actual samples concentrations (mg/kg):

The lab Is required to use 1 gram sample (wet weight) to 200 ml

Wet weight concentration =*

digest cone, in jifl X 200ml X 1L _ X lOOOo X IUQ « mo
L 19 1000 ml 1kg 1000 (ig kg

In addition the sample results are converted to dry weight using the percent solids
calculations:

Wet weight cone. X 100 3 final concentration, dry weight (mg/kg)
% solids



CLP DATA VALIDATION FORM Contract No:

SDG No:
PART D: Inorganics

Laboratory: - = f c

Reviewer ,

Date: W-

Sr. Review: /V5>
General

Date:
1.0 Holding Times - (aqueous and soil samples)

[p. 3 F.G. '88]

[Examine Chain of Custody sheets and digestion/distillation logs.
Form Xm-IN]

Yes No N/A

_ f l/l _ Mercury analysis (28 days) ..... exceeded?

_ [ _ ] _ Cyanide distillation (14 days) . . . exceeded?

_ Other metals analysis (6 months) . . exceeded?

Note: Prepare a list of all samples and analytes for which holding
times have been exceeded. Specify the number of days from
date of collection to the date of preparation (from raw data).
Attach to checklist.

Action: If yes, for aqueous samples, reject (red-line) values less than
Instrument Detection Limit (IDL) and flag as estimated (I)
the values above IDL even though saraple(s) was/were
preserved properly. If yes for soil, use professional judgment

CLP IN DV
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2.0

Yes No /N/A 2.1
LJ _/ \£

Yes No N/A

N/AYes

Yes No

Yes No N/A

-

Yes No N/A

Yes No
LJ _ jL

Yes/No N/A

Yes/
L3

No N/A

Yes No
LJ / ±l

No N/A

o N/A
L1J _ _

Yes N

es/'
/)

No N/A 13

Raw Data
[CLP Form XIII-IN]

Digestion Log for flame AA/ICP (Form XHI) present?

Digestion Log for furnace AA Form (XIII) present?

Digestion Log for mercury (Form XHI) present?

Distillation Log for cyanides Form (XHI) present?

Are pH values (pH<2 for ail metals, pH> 12 for cyanide) present?

Weights, dilutions and volumes used to obtain values?

Percent solids calculation present for soils/sediments?

Are preparation dates present on Digestion Log?

Measurement read out record present?

ICP

Flame AA

Furnace AA

Mercury

Cyanides

Are all raw data to support all sample analyses and QC operations
present?

CLP IN DV
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Yes/ No N/A Legible?

Properly labeled?

Action: If no for any of the above, contact laboratory for
expianation/resubmittaL Hag metal data as estimated
[J(+)/UJ(-)j if pH of sample is greater than 2. Flag cyanide
data as estimated [J(+)/UJ(-)] if pH sample is less than 12.

3.0 Data Validation and Verification

3.1 Calibration
[p. 4 (F.G. '88)]

Yesx No N/A 3.1.1 Is record of at least 2 point calibration present for ICP
f s 1 analysis?

Yesx No N/A Is record of 5 point calibration present for Hg analysis?
LLJ _ _

Action: If no for any of the above, determine if data are within
calibration range of the instrument and use best professional
judgement under F.G. All data are to be considered
unusable.

3.1.2 Is record of 4-point calibration (blank and 3 standards) present for

Yes No. CN/A> Flame AA?

Yes No N/A Furnace AA?

Yes No ̂ Nl$) Cyanides?

Note: 1. If less than 4 standards are measured in absorbance mode,
then the remaining standards in concentration mode must be
run immediately after calibration and be within ±10% of the
true value.

2. For all AA (except Hg) and Cyanide analyses, one
calibration standard is at CRDL level. If not, discuss below.

CLP IN DV
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Action: Flag associated data as estimated [J(+)/UJ(-)j if standards are
not within ±10% of true value (except CRDL calibration
standard). Do not flag the data as estimated in linear range
indicated by good recovery of standard.

3.1.3 Is correlation 'coefficient less than 0.995 for

Yes No / N/A Mercury Analysis?

Yes No N/A/- Cyanide Analysis?

Yes No / N/A Atomic Absorption Analysis?~

Action: If yes, use professional judgement to Sag the associated data
as estimated [(J(+)/UJ(-)].

3.2 Form n A (Initial and Continuing Calibration Verification)

Yes/ No N/A 3.2.1. Present and complete for every metal and cyanide?

Yes/ No N/A Present and complete for AA and ICP when both are used
r \A for sample analyte?

Action: If no for any of the above, contact laboratory for
explanation/resub m ittal.

3.U. Circle all values on Form HA that are outside contract windows. Are
all calibration standards (initial and continuing) within control limits?

Yes/ No N/A Metals 90-110%
Ls4 _ _

Yes/ No N/A Hg 80-120%

Yes No N/A/ Cyanides 85-115%

The reviewer will calculate correlation coefficient

CLP IN DV
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Action:

Acccptabie(A)

11-125% for (-)

>125% for(-)

121-135% for (-)

>135%for(-)

116-130% for (-)

>130%for(-)

EiUnwu (J/UJ)

-Meuli-

75-89% for (+/-)

m-125for(-(-)

•Mercury-

65-79% for (+/-)

121-135% for (+)

-cyanide-

7<W4% for (+/-)

116-130% for (+)

UnoubkCR)

<75% for (+/-)

>125% for (+)

<65% for (+/-)

>125% for (+)

<70% for (+/-)

>130%for(+)

Yes / No N/A Was continuing calibration (CCV and CCB) performed every 10
analyses or every 2 hours (whichever is more frequent)?

Action: If no, flag the excess samples (eleventh and up) data as
estimated (J).

Yes NoNo N/AX Was ICV for cyanides distilled?

Action: If no, discuss below:

Yes No

Yes No

Yes No

3 J Form II B (CRDL Standards for AA and ICP)
[Not discussed in F.G.]

N/A 3.3.1 Was a CRDL standard (CRA) analyzed after initial calibration for all
[ ] all AA metals- (except Hg)?

N/A 'Was a mid-range calibration verification standard distilled and
analyzed for cyanide analysis?^

N/A Was a ZxCRDL (or 2xHDL when IDL>CRDL) analyzed (CRI) for
each ICP run?

IN-5

CLP IN DV
EcoChtm, Inc.

Rcr.l 10191



(Note: CRI for Al, Ba, Ca, Fe, Mg, Na or K is not required.)

Action: If no for any of the above, flag as estimated all data falling
within the affected ranges. The affected ranges are:

AA Analysis - ** True Value ± CRDL
ICP Analysis - *" True Value ± 2CRDL
CN Analysis - ** True Value ± 0.5 x True Value.

Yes

Find the results of mid-range standard in the raw data.
True value of CRA, CRI or raid-range standard. Substitute IDL for CRD£ when IDL >
CRDL. ~/

No N/A 333 Was CRI analyzed after ICV/ICB and before-the dnal CCV/CCB, and
— for every four hours of ICP run? /

Action: If no, discuss below:

Yes No N/A
LJ _ _

Yes
L_J

No N/A

3.3.3 Circle all values on summary sheet (Form HB) that are outside
acceptance windows.

Are CRA and CRI standards within control limits:
Metals 80-120% R?

Is mid-range standard within control limits:
Cyanide 80-120% R?

Action:
FOR SAMPLE VALUES < CRI or CRA + 2CRDL:

Acceptable^)

121-150% for (-)

>150% (+)

Estimate (J/UJ)

50-79% for (+/-)

121-150-% for (+)

Unusable (R)

<50% for (+/•)

>150% for (+)

IN-6

CLP IN DV
FfoThftn. Inc.

Rev.! KV91



4.0 Blanks

4.1 [p.6 (F.G. '88)] CLP Form IIMN

Yes/ No N/A Present and complete?

Yes/ No N/A
Lkd _ _
Yes /"No N/A

Yes No N/A

For both AA and ICP when both are used for same analyte?

Was an initial calibration blank analyzed?

Was a continuing calibration blank (CCB) analyzed after every 10
samples or every 2 hours (whichever is more frequent)?

Action: If no, contact laboratory for explanation/resubraittal and
discuss below:

Yes / No
U4 _

Yes /No

Yes /No
Lrd _
Yes

Yes No

N/A

N/A

N/A

N/A

N/A

Was one PB analyzed for

each 20 samples?

each batch?

each matrix type?

both AA and ICP when both are used for same analyte?

blanks <> CRDL (Form HE)?

I N - 7
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Action: If no to any of the above, contact laboratory for
explanation/resubmittal. Discuss the deficiencies below.

Note: If the concentration of an analyte is > CRDL, either positive or
negative, all associated sample concentrations must be > lOx the
blank concentration. If not, for samples with concentrations , lOx
CRDL, qualify as follows:

Efi: J(+) - all samples.
CCB: J(+) - between CCB > CRDL and nearest good CCB.

J(+) - 5 samples analyzed prior to CCB>CRDL.

4.2 Action Limit

Ye/ No N/A Are there CCB (ug/L) or PB (mg/kg) values reported
V- LJ _

If yes, an action level of 5x the highest associated blank value is
determined for positive blank values. Samples with detected
concentrations < Action Limit are to be considered undetected at the
reported concentration. Negative blank results, the raw data are to
be reviewed to determine if a negative bias exists. If so, all samples
qualify positive and undetected as estimated (J) and discuss under
"Reasons."

AnalyU Blank
Concentration

AJ. Qoailficr (U or J) AAccted
Sample*

nJ

lA ugjzaTl

_£&=
ccB

ccfi

n.f (A Coj 2.5
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Data Review Worksheets

V B. !CP INTERFERENCE CHECK SAMPLE (Section 3)

Page of

3. Report the concentration of any elements detected in the ICS A solution > 12xlDL j that
should not be present

ELEMENT

rvJ
f ri.

f%.

CONC. DETECTED
IN THE ICS

q
II

\Z

CONC. OF INTERFEHENTS
IN THE ICS

AL

S^a»Ui

S3 ?lio

VW^Jl

CA

Socoij-jL.

^J^vo

f7?/v>y i

FE

_Lf-3STL

iSsry/

/Far?:?

MG

^o9L>a\>

V?fi?/<S

SbPoju

Estimate the concentration produced by the interfering element in all affected samples.
See guidelines for examples. List the samples affected by interferences below:

SAMPLE
AFFECTED

Uiol<?7

U2M2VA

lo3£W

10 3 320 /

ELEMENT
AFFECTED

C_c_

7e,

^e-

SAMPLE
CONC.
(H/L)

SAMPLE
INTERFERANT CONC.

AL CA FE MG

ESTIMATED
INTERF.

(H/L)

ACTIONS:

1 .

3.

In general, the sample data can be accepted without qualification if the sample
concentrations of A!, Ca, Fe and Mg are less than 50% of their respective levels
in the ICS solution.

Estimate (J) positive results or affected elements for samples with levels of
interferents 50% or more of that in the ICS solution.

Reject (R) positive results if the reported concentration is due entirely to the
interfering element

4. Estimate (UJ) non-detected results for which false negatives are suspect

Give explanations for any actions taken below:
<r, , -7



5.0 ICP Interference Check Sample FP. 7 fF.G. 1988)1 Form IV-TN

Yes No N/A Present and complete?

(Note: Not required for furnace AA, flame AA, mercury, cyanide and Ca,
Mg, K and Na.)

Yes / No N/A Was ICS analyzed at beginning and end of run (or at least twice every
f vyf _ _ 8 hours)?

Action: If no, flag as estimated (J) all samples for which Al, Ca, Fe,
or Mg is higher than in ICS.

- _ ^
Yes No N/A 5.2 Circle all values on Form IV that are more than

± 20% of true or established mean value (80-120% recovery).

Yes No NM" If no, is concentration of Al, Ca, Fe, or Mg lower than in ICS?

Action: If no, qualify results for out of control limits ICS as below.

Acceptable(A)

>120% for(-)

Estimate (J/UJ)

>120%for(+)

50-79% for (+/-)

Unusable (R)

<50% for (+/-)

Note: If possible, indicate the bias for the estimated data results. Also,
evaluate the possibility of false negatives/positives as described on
page 8 of the 1988 F.G..

6.0 Laboratory Control Sample fp. 9. F.G. 19881 CLP Form VII - IN
(Note: LCS - not required for aqueous Hg and cyanide analyses.)

6.1 Was an LCS prepared and analyzed for

Yes/ No N/A every 20 water samples?

//f^\
Yes N°/( N/A> every 20 solid samples?

CLP IN DV
EcoCben, Inc.
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Yes/ No N/A

Yes No,
LJ J.

N/A

Yes No/ N/A

Yes No/ N/A

Yes No/ N/A
LJ _Z _

both AA and ICP when both are used for the same analyte?

Action: If no for any of the above, contact laboratory for
explanation/resubmittaL Flag as estimated (J) all data for
which LCS was not analyzed.

Note: If only one LCS was analyzed for more than 20 samples, then first 20
samples close to LCS do not have to be flagged as estimated.

6.2 Aqueous LCS
Circle all LCS values outside control limits (80-120% -except aqueous
Ag and Sb).

Is any LCS recovery:

less than 50%?

between 50% and 79%?

between 121% and 150%?

greater than 150%?

Acceptable(A)

>120%for(-)

Estimate (J/UJ)

>120% for (+)

50-79% for (+/-)

Unusable (R)

<50% for (+/-)

63 Solid LCS

Note: 1. If "Found" value of LCS is rejectable due to duplicate
injections or analytical spike recovery criteria, regardless of
LCS recovery, flag the associated data as estimated (J).

2. If IDL of an analyte is equal to or greater than true value of
LCS, disregard the "Action" below even though LCS is out of
control limits.

IN-10

CLP W DV
EcoCbem, Inc.

JUr.l 10191



Yes No N/A Is LCS "Found" value higher'than the control limits on Form Vn?

Action: If yes, qualify all associated positive data as estimated (J).

Yes No N/A Is LCS "Found" value lower than the Control limits on Form VII?'

Action: . If yes, qualify all associated (positive and undetected) data as
, estimated (J).

7.0 Duplicates fo. 10. F.G. 19881 CLP Form VT-IN

7.1 Present and complete for

Yes / No N/A each 20 samples?

Yes / No N/A each matrix type?
L±3 _ _

Yes .̂ No N/A each concentration range (i.e. low, med., high)?

both AA and ICP when both are used for same analyte?

Action: If no for any of the above, flag as estimated (J) all data
>CRDL* for which duplicate sample was not analyzed.

Note: 1. If one duplicate sample was analyzed for more than 20
samples, then the first 20 samples do not have to be Sagged
as estimated.

2. If percent solids for soil sample and its duplicate differ by
more than 1%, prepare a Form VI for each duplicate pair,
report concentrations in rag/L on wet weight basis and
calculate RPD or Difference for each analyte.

Yes No/ N/A 12 Was field blank used for duplicate analysis?'

Action: If yes, flag all data >CRDL* as estimated (J) for which field
blank was used as duplicate.

Note: Duplicate analysis should be performed on a field blank when it is the
only aqueous sample in SDG.

CLP IN DV
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Yes Jfo N/A 7J Are all values within control limits (RPD 20% or difference <
± CRDL for aqueous, and RPD 35% or difference < ±2x CRDL for
solidsl?

Yes No N/Ar If no, are all results outside the control limits flagged with an * on
[ I / Form Fs and VI?

* Substitute IDL for CRDL when IDL > CRDL.

Action: If no, discuss below:

Note: 1. RPD is not calculable for an anaiyte of the sample - duplicate
pair when both values are less than IDL.

2. If lab duplicate result is rejectable due to coefficient of
correlation of MSA, analytical spike recovery, or duplicate
injections criteria, do not apply precision criteria.

Yes No / N/A 7.4 Is any value for sample duplicate pair less than CRDL* and other
L_] value i lOx CRDL*?

Soils - if 1 gram to 200 mL: divide CRDL by 5 (% moist) to get
rag/kg.

Action: If yes, flag the associated data as estimated (J).

7.5 Aqueous Laboratory Duplicates

Circle all values on Form VI that are:
RPD > 20%
Difference > ± CRDL*

Yes NOy/ N/A Is any RPD greater than 20% where sample and duplicate are both
iSxCRDL*?

Yes No / N/A Is any * "difference between sample and duplicate greater than
[ ] _i/ CRDL* where sample and /or duplicate is less than 5x CRDL*?

Action: If yes, flag the associated data as estimated (J).

CLP IN DV
EcoCbon, Inc.
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7.6 Soil/Sediment Laboratory Duplicates

Circle all values on Form VI that *t&^^ A-/ f \
RPD > 35%, ox

CRDL*

* Substitute IDL for CRD1 when IDL > CRDL.
** Use absolute values of sample and duplicate to calculate the difference.

Yes No N/A Is any RPD (where sample and duplicate are both greater than or
_ [ _ ] _ equal to 5x CRDL*)?

> 35%?

Yes No N/A Is any "difference between sample and duplicate (where RPD >
_ [ _ ] _ 35% and sample and/or duplicate is < 5x CRDL*)

> 2x CRDL*?

Action: If yes, flag the associated data as estimated (I).

7.7 Field Duplicates

N/A 7.7.1 Were field duplicates analyzed?

Action: If yes, prepare a Form VI for each aqueous field duplicate
pair. Prepare a Form VI for each soil duplicate pair, if
percent solids for sample and its duplicate differ by more than
1%; report concentrations of soils in ug/L on wet weight basis
and calculate RPDs or Difference for each analyte.

Note: 1. Do not calculate RPD when both values are < EDL.
2. Flag all associated data only for field duplicate pair.

Yes No// N/A 7.7.2 Is any value for sample duplicate pair < CRDL* and other value i
IQx CRDL*?

Action: If yes, flag the associated data as estimated (T).

Aqueous

Circle all values on Form VI for field duplicates that are:
RPD > 50%, or
Difference > ± CRDL*

CLP IN DV
EcoChem, IDC.
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Yes No , N/A Is any RPD > 30% where sample and duplicate are both

' Substitute IDL for CRDL when IDL > CRDL.
** Use absolute values of sample and duplicate to calculate the difference.

Yes No N/A Is any * "difference between sample and duplicate greater than
CRDL* where sample and/or duplicate is < 5x CRDL'?

Action: If yes, flag the associated data as estimated (J).

8.0 Spiked Sample Recovery - Pre-Digestion/Pre-Dlstillation Tp.ll fF.G.
1988>1 Form V - IN

Yesx No N/A 8.1 Present and complete for each 20 samples?

Yes / No N/A each matrix type?

Yes /No N/A each concentration range (i.e. low, med., high)?
uA _ —
Yes / No N/A for both AA and ICP when both are used for same analyte?
u/ _ _

Action: If no for any of the above, flag as estimated (J) all positive
data < 4x spiking level for which spiked sample was not
analyzed.

Note: If one spiked sample was analyzed for more than 20 samples, then
first 20 samples analyzed do not have to be flagged as estimated (J).

Yes No /N/A 8.2 Was field blank used for spiked sample?
_ b/J _

Action: If yes, flag all positive data , 4x spike added as estimated (J)
for which field blank was used as spiked sample.

Note: Matrix spike analysis should be performed on a field blank when it is
the only aqueous sample in SDG.

8.3 Circle all values on Data Summary Sheet that are outside control

CLP IN DV
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Yes No N/A

No N/A
LJ _/

Yes

Yes No N/A
LJ

limits (75% to 125%).
Are all recoveries within control limits?

If no, is sample concentration * 4x spike concentration?

Action: Disregard spike recoveries for analytes whose concentrations
are * 4x spike added.

Circle those analytes on Form V for which sample
concentration is < 4x the spike concentration and recovery
outside limits.

Are results outside the control limits (75%-125%) flagged with "N" on
Form Ts and Form VA?

Action: See Functional Guidelines p. 11.

Yes

Yes

No /N/A

No /tf/A

Yes No /N/A

Yes No /N/A

&4 Aqueous

Are any spike recoveries:

a) less than 30%?

b) between 30-74%?

c) between 126-150%?

d) greater than 150%?

Acceptable(A)

>125%for(-)

Estimate (J/UJ)

>125% for (+)

30-74% for (+/-)

Unusable (R)

<30% for (+/-)

Note: If pre-digestion spike result is rejectable due to coefficient of
correlation of MSA, analytical spike recovery, or duplicate injections
criteria, disregard spike recovery on Form V. Flag the associated

data as estimated (J).

IN-15
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-i-

VIII. Laboratory Control Sample (Form VII)

Laboratory Control Sample (LCS) analysis was performed for every twenty -x

samples received and met contractual criteria.

Laboratory Control Sample (LCS) analysis was performed, but did not meet
the criteria for the following elements:.

Calculation: %R = (Observed/True)* 100

Actions:

Accept Approximate Reject

H Recovery 30-79 for NO* 30-79 for * < 30 for NO

80-120 for NO/* > 120* for *
> 120 for NO OOHfor*

NOTE:

* - positive result
NO - not detected element •
1 - When the percent recovery fails between 30-79 for the LCS, an evaluation of detection

limits is beyond the scope of work for a NUS/FIT Level I Data Validation. However.
detection limits should be estimated when evaluated under a Level II Data Validation.

An aqueous LCS mercury sample is not required of the laboratory.

IX. Detection.Limit Results (Form XI)

Instrument detection limit results were present and found to be less than the Contract
Required Detection Limits.

Detection limit results were not induded in the data package.

Detection limits were present, but the criteria was not met for the following elements:

Action:
Adjust sample detection limits for elements not meeting contractual criteria listed
above. Efemems detected below the adjusted detection limit should be rejected (R'd).

Calculating detection limits for soil samples:
Sample detection limit (mg/kg) =

100 x lOUuq/O x Volume diluted to (mO * Ik s IMP am * 1 mg
H solids . wet weight digested (gmi) 1,000ml ' 1kg 1.000 ug

January 19M
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Data Review Worksheets
Page of

X. FURNACE ATOMIC ABSORPTION ANALYSIS

1. Duplicate Precision

Duplicate injections and one-point analytical spikes ware performed
for all samples: duplicate injections agreed within ±20% (or sample

. analyte values >. CHOL

Duplicate Injections did not agree within ±20% for
samples/elements:;

Duplicate Injections and/or spikes were not performed for the
following samples/elements:

•

Estimate (J) positive results If duplicate Injections are outside ±20% RSD or CV.

2. Post digestion analytical spikes

Spike recoveries met the 85-115% recovery criteria for all samples.

Spike recoveries did not meet the 85-115% criteria but did not
require MSA for the following samplasyelamants: LLJ I^LJ^I fh

/ Ph. i,) gc/j. if ft, I. -i

If the sample absorbance is <50% of post digestion spike absorbance, the
following actions should be applied:

PERCENT! RECOVERY

<10% 113-84% >115%

Positive Sample Results J or R J J
Non-detected Sample Results R ' UJ A

MSA was used to quantitate analytical results when contractually
required.

. Correlation coefficients >.0.995, accept results.
_j&^ Correlation coefficients < 0.995 for sample numbers/

elements __

Estimate (J) sample results if correlation coefficient was < 0.995.

Method of Standard Addition (MSA) was not performed as required
for samples/elements: />

Estimate (J) sample results if MSA was required and not performed.



XI. Inducpvcfy Coupled Plasma (ICP) QC Analysis/Serial Dilution Results

Serial'Dilutions were performed; but analytical results did not agree within 10% for
analyte concentrations greater than SOx the IDL in the original sample. (7/87 SOW). The
following elements were evaluated for Matrix interferences:^

Element

Aluminum

Banum

Beryllium

Cadmium

IOL

JO Cm/i_
c '

Calaum |

Cobalt

Cooper

Chromium

Iron

Lead

1 . t1

•

Magnesium |

Manganese

Nidctl

Porauium

Silver

Sodium

Vanadium

Zinc

Otn*r

Too

IOCXSO

/O/V3

/<rr>

357000

Sample tf.

i^l&LIHL.

« 1

1 1

Serial Diluted Sample Result

"/a O

(1L. 1 1 iJti.JO

MO/ir 6«.a)

^s^a.^r C^o-r)

Action

•r—

'

Actions:

For example:

All data for lamoiei of We tame matrnt for Oiat element should be approximated U) when the lenal dilution
return ao not m*et corttnctual requirements.

1. The IDL for Mo is 10 ppb. Maanenum (Mg) was dettctvd in Sample A at a concentration of 65 opb. The
tarn pie we* then diluted by a factor of five. The jeoaily diluted sample result (SR) was 80 ppb. Tne
sample should not M evaluated for matrnc interterencas. since: 65 ppb (SR) < 500 ppb (IOL x SO).

2. The IOL for Al i* 70 ppb. Aluminum (AHwa* dettettd in Sample B at a concentration of S.OOO ppb. Tht
sample was diluted by a factor of five. The serially diluted sample retutt (SR) was 3^00 ppo. The sampl*
should be evaluated for matrnc interferences, swice: 5000 ppb > 3500 ppoOOlx SO). The senally diluted
sample mutt is not wfthm 10H of the ongnia* sample result. Therefore. Aluminum results snould be
approumateo U'd) m all samples of the same matrv.

January 1988
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XII. DETECTION LIMIT RESULTS
Page of

1. Instalment Detection Limits

.Instrument Detection Limit results were present and found to be
vj jig- u/less than the Contract Required Detection Limits.

IDLs were not Included in the data package on Form XI.

IDLs were present, but the criteria was not met for the following
elements:

2. Reporting Requirements

/Were sample results on Form I reported down to the IDL not
•/ the CRDL for ail analytes?

Were sample results that were analyzed by ICP for Se, TI, As,
_ or Pb at least 5x IDL?

Were sample weights, volumes, and dilutions taken into
account when reporting detection limits on Form I?

If no,

The reported results may be inaccurate. Make a list of the necessary changes and
request that the laboratory resubmit the corrected data.



frx?rW-~CJ:?20jO/
CLP DATA VALIDATION FORM

PART D: Inorganics

Cr

Contract No: flX-

SDG No:

Reviewer

General

1.0 Holding Times • (aqueous and soil samples)
[p. 3 F.G. '88]

[Examine Chain of Custody sheets and digestion/distillation logs.
Form Xm-IN]

Yes No N/A

[ ] Mercury analysis (28 days) exceeded?

Cyanide distillation (14 days)... exceeded?_ LJ

I v} Other metals analysis (6 months).. exceeded?

Note:

Action:

Prepare a list of all samples and analytes for which holding
times have been exceeded. Specify the number of days from
date of collection to the date of preparation (from raw data).
Attach to checklist

If yes, for aqueous samples, reject (red-line) values less than
Instrument Detection Limit (HDL) and Sag as estimated (J)
the values above IDL even though sample(s) was/were
preserved properly. If yes for soil, use professional judgment.

IN-1
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2.0

Yes No /" N/A
[ _ 1 ^r^L-

Yes No xWA

Yes No /^N/A

Yes No N/A

Yes No N/A
• s 1

Yes No/ N/A
L_J Z _

Yes / No N/A

Yes / No N/A

Yes No/(N/
[ ] Z _

Yes No / /NA

/^)Yes No/" f N/A/

Yes/ No N/A 2J

Raw Data
[CLP Fonn XIIMN]

Digestion Log for flame AA/ICP (Form XIH) present?

Digestion Log for furnace AA Form (XIII) present?

Digestion Log for mercury (Form Xm) present?

Distillation Log for cyanides Form (Xffl) present?

Are pH values (pH<2 for all metals, pH> 12 for cyanide) present?

Weights, dilutions and volumes used to obtain values?

Percent solids calculation present for soils/sediments?

Are preparation dates present on Digestion Log?

Measurement read out record present?

ICP

Flame AA

Furnace AA

Mercury

Cyanides

Are all raw data to support all sample analyses and QC operations
present?

IN - 2
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Yes/ No N/A Legible?
-±1 — _

Yes/ No N/A Properly labeled?

Action: If no for any of the above, contact laboratory for
explanation/resubmittaL Flag metal data as estimated
[J(+)/UJ(-)J if pH of sample is greater than 2. Flag cyanide
data as estimated [J(+)/UJ(-)] if pH sample is less than 12.

3.0 Data Validation and Verification

3.1 Calibration
[p. 4 (F.G. '88)]

V7 Yes^-No N/A 3.1.1 Is record of at least 2 point calibration present for ICP
[_jd analysis? ^

N/A/ Is record of 5 point calibration present for Hg analysis?

Action: If no for any of the above, determine if data are within
calibration range of the instrument and use best professional
judgement under F.G. All data are to be considered
unusable.

3.1.2 Is record of 4-point calibration (blank and 3 standards) present for

Flame AA?

Furnace AA?

Cyanides?

Note: 1. If less than 4 standards are measured in absorbance mode,
then the remaining standards in concentration mode must be
run immediately after calibration and be within +.10% of the
true value.

2, For all AA (except Hg) and Cyanide analyses, one
calibration standard is at CRDL level. If not, discuss below.

CLP IN DV
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Action: Flag associated data as estimated (J(+)/UJ(-)] if standards are
not within ±10% of true value (except CRDL calibration
standard). Do not flag the data as estimated in linear range
indicated by good recovery of standard.

3.1.3 Is correlation 'coefficient less than 0.995 for

Yes No N/A/ Mercury Analysis?
_ LJ _Z

Yes No N/A' Cyanide Analysis?

Yes No N/A/ Atomic Absorption Analysis?

Action: If yes, use professional judgement to flag the associated data
as estimated [(J(+)/UJ(-)].

3 3. Form n A (Initial and Continuing Calibration Verification)

Yes/ No N/A 3.2.1. Present and complete for every metal and cyanide?

Yes/ No N/A Present and complete for AA and ICP when both are used
f '\ _ _ for sample analyte?

Action: If no for any of the above, contact laboratory for
explanation/resubmittal.

3.2~2. Circle all values on Form HA that are outside contract windows. Are
all calibration standards (initial and continuing) within control limits?

Yes /No N/A Metals 90-110%
f vX

Yes No N/A^ Hg 80-120%
LJ _ -L

Yes No N/A/- Cyanides 85-115%
LJ _

The reviewer will calculate correlation coefficient

CLP IN DV
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Action:

Aceepuble<A)

11-125% for (-)

>12S% for (•)

121-135% for (-)

>135% for (-)

116-130% for (-)

>130% for (-)

Estimate (J/UJ)

-Meuls-

75-89% for (+/-)

111-125 for (+)

-Mercury-

65-79% for (+/-)

121-135% for (+)

-cyinide-

7(M4% for (+/-)

116-130% for (+)

UMttbU(R)

<75% for (+/•)

>125% for (+)

<65% for (+/-)

>125% for (+)

<70% for (+/-)

>130% for (+)

No N/A
U J — —

Was continuing calibration (CCV and CCB) performed every 10
analyses or every 2 hours (whichever is more frequent)?

Action: If no, flag the excess samples (eleventh and up) data as
estimated (J).

Yes No
LJ _

N/A/ Was ICV for cyanides distilled?

Action: If no, discuss below:

3 J Form II B (CRDL Standards for AA and ICP)
[Not discussed in F.G.]

Yes No N/A 3 J.I Was a CRDL standard (CRA) analyzed after initial calibration for all
[ ] all AA metals (except Hg)?

Yes No
LJ _

Yes No N/A

N/A

*Was a mid-range calibration verification^tflndard distilled and
analyzed for cyanide analysis?

Was a 2xCRDL (or 2xIDL when I13L>CRDL) analyzed (CRI) for
each ICP run? /

IN-5
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*

**

Yes

(Note: CRI for Al, Ba, Ca, Fe, Mg, Na or K is not required.)

Action: If no for any of the above, flag as estimated all data falling
within the affected ranges. The affected ranges are:

AA Analysis - *• True Value ± CRDL
ICP Analysis - *• True/Value ± 2CRDL
CN Analysis - *• True Value ± 0.5 x True Value.

Find the results of mid-range standard in the raw data. /
True value of CRA, CRI or raid-range standard. Substitute IDL for CRDL when LDL >
CRDL. /

No N/A 33.2 Was CRI analyzed after ICV/ICB and before the final CCV/CCB, and
for every four hours of ICP pin?

Action: If no, discuss belov

Yes No

Yes No

LJ _

N/A

N/A

3.3.3 Circle all values,on summary sheet (Form HB) that are outside
acceptance windows.

Are CRA and CRI standards within control limits:
Metals 80-120% R?

/

Is mid-range standard within control limits:
Cyanide'80-120% R?

Action: /
FOR SAMPLE VALUES < CRI or CRA + 2CRDL:

AcecpUbMA)

121-150% for (-)

>150% (+)

/ Estimate (J/UJ)

50-79% for (+/-)

121-150-% for (+)

Unusable OR)

<50% for (+/•)

>150% for(+)

IN-6
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4.0 Blanks

4.1 [p.6 (F.G.'88)] CLP Form IIMN

N° N/A Present and complete?

Yes/No N/A For both AA and ICP when both are used for same analyte?
Ud

Yes /No N/A Was an initial calibration blank analyzed?
r ur

Yes No N/A Was a continuing calibration blank (CCB) analyzed after every 10
samples or every 2 hours (whichever is more frequent)?

Action: If no, contact laboratory for explanation/resubmittal and
discuss below;

Was one PB analyzed for

Yes /No N/A each 20 samples?

Yes /No N/A each batch?
Ud _ __

Yes/No N/A each matrix type?

both AA and ICP when both are uscd for same analyte?

Y e s N o N/A blanks i CRDL (Form HI)?

IN -7
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Action: If no to any of the above, contact laboratory for
explanation/resubmittaL Discuss the deficiencies below.

Yes N</ N/A

_ \\A _

Note: If the concentration of an analyte is > CRDL, either positive or
negative, ail associated sample concentrations must be > lOx the
blank concentration. If not, for samples with concentrations , lOx
CRDL, qualify as follows:

PB: J(+) - all samples.
CCB: J(+) - between CCB>CRDL and nearest good CCB.

J(+) - 5 samples analyzed prior to CCB>CRDL.

4.2 Action Limit

Are there CCB (ug/L) or PB (rag/kg) values reported > Ip

If yes, an action level of 5x the highest associated blank value is
determined for positive blank values. Samples with detected
concentrations < Action Limit are to be considered undetected at the
reported concentration. Negative blank results, the raw data are to
be reviewed to determine if a negative bias exists. If so, all samples
qualify positive and undetected as estimated (J) and discuss under
"Reasons."

Amlyte Blink
Concentration

0

AJ.

f

JJL ^'^

Qnillflcr (U or J)

1 LVV~i^
s

— '

Affected
Samples

ReMoa

CLP IN DV
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5.0 ICP Interference Check Sample To. 7 fF.G. 1988)1 Form IV-IN

Yes / No N/A Present and complete?

(Note: Not required for furnace AA, flame AA, mercury, cyanide and Ca,
Mg, K and Na.)

N/A Was ICS analyzed at beginning and end of run (or at least twice every
8 hours)?

Action: If no, flag as estimated (J) all samples for which Al, Ca, Fe,
or Mg is higher than in ICS.

Yes / No
UA _

Yes /No N/A 52 Circle all values on Form IV that are more than
± 20% of true or established mean value (80-120% recovery).

Yes No N/A/ If no, is concentration of Al, Ca, Fe, or Mg lower than in ICS?

Action: If no, qualify results for out of control limits ICS as below.

AcceptabIe(A)

>120%for(-)

Estimate (J/UJ)

>120%for(+)

50-79% for (+/-)

Unusable (R)

<50% for (+/-)

Yes/ No N/A

Yes No/N/A
LJ J/ _

Note: If possible, indicate the bias for the estimated data results. Also,
evaluate the possibility of false negatives/positives as described on
page 8 of the 1988 F.G..

6.0 Laboratory Control Sample TP. 9. F.G. 19881 CLP Form VIT - IN
(Note: LCS - not required for aqueous Hg and cyanide analyses.)

6.1 Was an LCS prepared and analyzed for

every 20 water samples?

every 20 solid samples?

IN-9
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Yes /No N/A

Yes
LJ

Yes

No / N/A

Yes No 7A

N/A

Yes No/^N/A
[ ] _X

both AA and ICP when both are used for the same analyte?

Action: If no for any of the above, contact laboratory for
expianation/resubmittai. Flag as estimated (J) all data for
which LCS was not analyzed.

Note: If only one LCS was analyzed for more than 20 samples, then first 20
samples close to LCS do not have to be flagged as estimated.

6.2 Aqueous LCS
Circle all LCS values outside control limits (80-120% -except aqueous
Ag and Sb).

Is any LCS recovery:

less than 50%?

between 50% and 79%?

between 121% and 150%?

greater than 150%?

Acceptable(A)

>120%for(-)

Estimate (J/UJ)

>120% for(+)

50-79% for (+/-)

Unusable (R)

<50% for (+/-)

6J Solid LCS

Note: 1. If "Found" value of LCS is rejectable due to duplicate
injections or analytical spike reojvefjT criteria, regardless of
LCS recovery, flag the associatea data as estimated (J).

If IDL of an analytejs equal to or greater than true value of
LCS, disregard the Action" below even though LCS is out of
control limits,/

IN-10
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Yes No N/A Is LCS "Found" value higher than the control-limits on Form VII?

Action: If yes, qualify ail associated positive data as estimated (J).
/'

Yes No N/A Is LCS "Found" value lower than the Control limits on Form VTI?

Action: If yes, qualify all associated (positive and undetected) data as
estimated (J).

7.0 Duplicates To. 10. F.G. 19881 CLP Form VT-IN

7.1 Present and complete fan

Yes No N/A each 20 samples?

Yes/No N/A each matrix type?

Yes XNo N/A each concentration range (i.e. low, raed., high)?
r-^T

Yes /No N/A both AA and ICP when both are used for same analyte?
nV __

Action: If no for any of the above, flag as estimated (J) ail data
>CRDL* for which duplicate sample was not analyzed.

Note: 1. If one duplicate sample was analyzed for more than 20
samples, then the first 20 samples do not have to be Sagged
as estimated.

2. If percent solids for soil sample and its duplicate differ by
more than 1%, prepare a Form VI for each duplicate pair,
report concentrations in rng/L on wet weight basis and
calculate RPD or Difference for each analyte.

Yes No /N/A 12 Was field blank used for duplicate analysis?
h/f __

Action: If yes, flag all data >CRDL* as estimated (J) for which field
blank was used as duplicate.

Note: Duplicate analysis should be performed on a field blank when it is the
only aqueous sample in SDG.

CLP IN DV
EcoCbm, IDC
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Yes No N/A 13 Are all values within control limits (RPD 20% or difference <
/ ± CRDL for aqueous, and RPD 35% or difference < ±2x CRDL for

\V\ solids^?

Yes No N/A If no, are all results outside the control limits flagged with an * on
[ ] / Form FS and VI?

/

* Substitute IDL for CRDL when IDL > CRDL

Action: If no, discuss below:

Note: 1. RPD is not calculable for an analyte of the sample - duplicate
pair when both values are less than DDL.

2. If lab duplicate result is rejectable due to coefficient of
correlation of MSA, analytical spike recovery, or duplicate
injections criteria, do not apply precision criteria.

Yes No / N/A 7.4 Is any value for sample duplicate pair less than CRDL* and other
f\/1 value i IQx CRDL*?

Soils - if 1 gram to 200 mL: divide CRDL by 5 (% moist) to get
mg/kg.

Action: If yes, Sag the associated data as estimated (J).

7.5 Aqueous Laboratory Duplicates

Circle all values on Form VI that are:
RPD > 20%
Difference > ± CRDL*

Yes No / N/A Is any RPD greater than 20% where sample and duplicate are both
f V/1 *5xCRDL*?

Yes No/ N/A Is any **difference between sample and duplicate greater than
[ ] •v/ CRDL* where sample and /or duplicate is less than 5x CRDL*?

Action: If yes. Sag the associated data as estimated (J).

CLP IN DV
EcoCbem. Inc.
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7.6 Soil/Sediment Laboratory Duplicates

Qrcle all values on Form VI that are: A
RPD > 35%, or I/O /^
Difference > 2x CRDL*

* Substitute IDL for CRDl when IDL > CRDL.
** Use absolute values of sample and duplicate to calculate the^ifference.

Yes No N/A Is any RPD (where sample/and duplicate are both greater than or
_ [ _ ] _ equal to 5x CRDL*)?

>35%?

Yes No N/A Is any **difference between sample and duplicate (where RPD >
_ [ _ ] _ 35% and sample and/or duplicate is < 5x CRDL*)

>2xCRDI/?

Action: If yes, flag the associated data as estimated (J).

7.7 Field Duplicates AJOYV*_ J^Ju^J f^. COO-

Yes No/ N/A 7.7.1 Were field duplicates analyzed?

Action: If yes, prepare a Form VI for each aqueous field duplicate
pair. Prepare a Form VI for each soil duplicate pair, if
percent solids for sample and its duplicate differ by more than
1%; report concentrations of soils in ug/L on wet weight basis
and calculate RPDs or Difference for each analyte.

Note: 1. Do not calculate RPD when both values are < IDL.
2. Flag all associated data only for field duplicate pair.

Yes No N/A/ 7.7.2 Is any value for sample duplicate pair < CRDL* and other value *
y IQxCRDL*?

Action: If yes, dag the associated data as estimated (J).

Aqueous

Circle all values on Form VI for field duplicates that are:
RPD > 50%, or
Difference > ± CRDL*

CLP IN DV
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Yes No N/A Is any RPD > 50% where sample and duplicate are both i 5x

* Substitute IDL for CRDL when IDL > CRDL.
** Use absolute values of sample and duplicate to calculate the difference.

Yes No N/A Is any * "difference between sample and duplicate greater than
— [ — 1 _ CRDL* where sample and/or duplicate is < 5x CRDL*?

Action: If yes, flag the associated data as estimated (J).

Spiked Sample Recovery - Pre-Digestion/Pre-Dlstillation fp.ll (F.G.
1988>1 Form V . TN

Yes /No
Ud _

YeVXNo

Yes /No
Q^J _

N/A 8.1 Present and complete fon each 20 samples?

N/A each matrix type?

N/A each concentration range (i.e. low, med., high)?

N/A for both AA and ICP when both are used for same analyte?

Action: If no for any of the above, flag as estimated (J) all positive
data < 4x spiking level for which spiked sample was not
analyzed.

Note: If one spiked sample was analyzed for more than 20 samples, then
first 20 samples analyzed do not have to be flagged as estimated (J).

Yes No /N/A 8.2 Was field blank used for spiked sample?

Action: If yes, flag all positive data , 4x spike added as estimated (J)
for which field blank was used as spiked sample.

Note: Matrix spike analysis should be performed on a field blank when it is
the only aqueous sample in SDG.

8.3 Circle all values on Data Summary Sheet that are outside control

IN - 14
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Yes/ No N/A

Yes No N/A

Yes No N/A

limits (75% to 125%).
Are all recoveries within control limits?

If no, is sample concentration i 4K spike concentration?

Action: Disregard spike recoveries for analytes whose concentrations
are 2 4x spike added.

Circle those analytes on Form V for which sample
concentration is < 4x the spike concentration and recovery
outside limits.

Are results outside the control limits (75%-125%) flagged with "N" on
Form TS and Form VA?

Action: See Functional Guidelines p. 11.

Yes No /tf/A
_ £4 -
Yes No /N/A

Yes No

Yes No XN/A

8.4 Aqueous

Are any spike recoveries:

a) less than 30%?

b) between 30-74%?

c) between 126-150%?

d) greater than 150%?

Acctptable(A)

>125%for(-)

Estimate (J/UJ)

>125% for (+)

30-74% for (+/-)

Unusable (R)

<30% for (+/-)

Note: If pre-digestion spike result is rejectable due to coefficient of
correlation of MSA, analytical spike recovery, or duplicate injections
criteria, disregard spike recovery on Form V. Flag the associated

data as estimated (J).

IN-15
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VIII. Laboratory Control Sample (Form VII)

Laboratory Control Sample (LCS1 analysis was performed for every twenty -1"
samples received and met contractual criteria.

Laboratory Control Sample (LCS) analysis was performed, but did not meet
the criteria for the following elements:. .

Calculation: %R = (Observed/True) x 100

Actions:

Accept Approximate Reject

H Recovery 30-79 for NO1 30-79 for * < 30 for NO

80-120 for NO/* > 120* for*

> 120 for NO < 30* for*

NOTE:

•*• • positive result
NO - not detected element •
1 - When the percent recovery falls between 30-79 for the LCS. an evaluation of detection

limits is beyond the scope of work for a NUS/FIT Level I Data Validation. However,
detection limits should be estimated when evaluated under a Level II Data Validation.

An aqueous LCS mercury sample is not required of the laboratory.

IX. Detection.Limit Results (Form X»)

Instrument detection limit results were present and found to be less than the Contract
Required Detection Limits.

Detection limit results were not induded in the data package.

Detection limits were present, but the criteria was not met for the following elements:

Action:
Adjust sample detection limits for elements not meeting contractual criteria listed
above. Elements detected below the adjusted detection limit should be rejected (R'd).

Calculating detection limits for soil samples:
Sample detection limit (mg/kg) -

100 x I0l(uq/n i Volume diluted to (mO * Ik * 1.000 qm * 1 mq

• Stolid* w« weight digwttd (grm) 1.000ml ' 1kg I.OOOug

January 1911
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X. Furnace Atomic Absorption QC Analysis/Method of Standard Additions ̂ ^ /\J /| .

A. Duplicate Injections

__ Duplicate injections were performed for all samples and agre«d within ̂  20% Relative
Standard Deviation (BSD). The RSD or Coefficient of Variation (CV) is calculated by
dividing the standard deviation by the mean and multiplying by one hundered.

_ _ Duplicate injections were not performed for th« following samples/elements:
..... .. — .. -. - / — — —

Action: Reject (R) data and notifythe N US/FIT RSCC Manager of the deficiency.

+4 > CfcrX- \ '
__ • Duplicate injections were outside the ,+.20% RSD limit and a third injection was not

performed as required for the following samples/elements:

Action: Approximate (J) data and summarize the lab's deficiency in the memo.

. _ Duplicate injections did not agree within jj. 20% RSD and the third injection did
not agre« with either of the first two injections (+_ 20% RSO) for the following
samples/elements: _ ' _

Action: Approximate (J) data.

3. Analytical Spike Percent Recoveries

_ One-point analytical spikes were performed for all samples and the spike recoveries met
the 8S-1 1 5% recovery criteria (Accept data).

_ The analytical spike recoveries were l«s than 1 0% for the following samples/elements:

Action: Reject (R) data.

_ Spike recoveries were 10-40% and the laboratory did not dilute and re-analyze the
following samples/elements: __ .
Action: Approximate (J) positive results and reject (R) non-detected results.

__ ; _ _ Spike recoveries were 10-40% after the following samples/elements were diluted and
re-analyzed : _ _ . _
Action: Approximate (J) positive results and reject (R) non-detected results.

_ Sample Concentrations were (ess than 50% of the spike value and soik*
X* recoveries were greater than 40%. (Accept dataV ' " — - '

_ Sample Concentrations were greater tnan 50% or the spike value, and spike .
recove/res did not meet the 85-1 1 5% recovery criteria.
The following actions should be taken:

_ Method of Standard Addition (MSA) was not performed as required
for sample numbers/efrements: _ _

Action: Approximate data and summarize the lab's deficiency in the
memo.
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Comments:

MSA was used to quanutate analytical results for the following
samples/dements when correlation coefficients were greater than
0.99S: . • .

Action: Accept data.

MSA was performed for the following samples/elements and
correlation coefficients were less than 0.995:

Action: Approximate (J) data.

-s.-

January 1911

10



iucDvefy Couf

Vj/ Serial'Dilutions were performed; but analytical results did not agree within 10% for
analyte concentrations greater than SOx the IDL in the original sample. (7/87 SOW). The
following elements were evaluated for Matrix interferences:.\

EI«m<nt

Alufninurn

Banum

B«ryl!ium

Cadmium

Calaum

Cobalt

Copp«r

Chromium

Iron

Ltad

Magntsium

Ming»n«i«

NKJCCl

Potawum

Silver

Sodium

Vanaeium

rin'e

Otn«r

IOL

•

IOL X SO
S*mpi«*T

Serial Diluted Sample Remit Action

-

Acaoni:

1.

2.

0) when the ,.nal d.lueon

} a 10 ppb. Magnesium (Mg) wet detected in Sample A at a concentration of 65 ppb. The
Sm'£I«'EL'£"2.diutt*.b'r* 'joorof nve. The serially diluted sample result <SR) was 80 ppb. The
ample should not be evaluated for matra interferences, since: 65 ppb <SR) < 500 ppo (IOC * SO).

*»«« dtwettd in Sampl* B at a
: SOOOppa > 3SOO

etntnoon of 5.000 ppb. Th«
Wwa«3JOOppb. Thitampl*
<IOLxSO). Th«s«nallydilottdtficn.wm; avmi mo -r uw i/yw v«»w- «».. ...w **,—•, -..-.- —

K..I.WIV tTHnt n nvn wnnm IUT» or tn« onqnial sample result. Therefore, Aluminum results snould be
approumated U'd) in all samples of the same matrix-

January 1988
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